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INTRODUCTION. utr 


such way and manner as he shall deem proper and expedient ; and 
he is authorized with the advice and consent of Council, to draw his 
warrant upon the Treasurer of the Commonwealth for such sum, or 
sums as may be necessary to carry this resolve into full effect.” 

‘Resolved, that the said twelve hundred copies, when published, 
shall be delivered to the Secretary of the Commonwealth, to be dis- 
tributed in the following manner, viz: 

Twelve copies to the Governor ; 

Six copies to the Lieut. Governor ; 

One copy to each member of the Council, Senate and House of 
Representatives ; 

One copy each to the Secretary, Treasurer, and to each of the 
Clerks and Chaplains of the two Houses; 

One copy to each town in the Commonwealth ; 

Five copies to be deposited in the Library of the State; 

‘Two copies each to Harvard, Amherst and Williams Colleges: 

One copy each to the Theological Seminaries at Andover and 
Newton; 

“One copy to each incorporated Academy in the Commonwealth ; 

One copy each to the Boston and Salem Atheneums ; 

One copy to the American Academy of Arts and Sciences ; 

One copy to the Antiquarian Society at Worcester ; 

One copy to the Massachusetts Historical Society ; 

One copy to the Boston Society of Natural History ; 

Twenty copies to the Geological Surveyor ; and 

One copy to each person who shall have aided him in preparing 
the Catalogues appended to the Report ; 

Two copies to the Library of the United States ; 

One copy to the Executive of each State in the Union, 

And the remaining copies to be disposed of in such a manner as 
His Excellency the Governor shall direct.’ 

On the 19th of February 1834, the following Resolve was adopted 
by the Legielature : 

* Resolved, that his Excellency the Governor with the advice of the 
Council, be authorized to cause to be printed, under the superintend- 
ance of the Geological Surveyor, a new edition of Professor Hitcht 
cock’s Report on the Geology of this Commomwealth, and the Atlas 
accompanying it, with such alterations and additions as may be pro- 
posed by the Professor, arsd approved by the Executive; and that a 
warrant be drawn on the Treasurer for such sum as may be neces- 
sary to defray the expense thereof: provided that the whole expendi- 
ture shall not exceed, the sum of two dollars and sixty cents for each 
copy.’ 
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PART L. 


ECONOMICAL GEOLOGY. 


To His Excenurser Lert Linconx, Ese. 
Goyrunon ox Massacnuserrs, 


Havixo in a good measure executed the commission received 
from your Excellency, bearing date June 23, 1830,ani directiog 
me to makea geological examination of the Siate; I beg leave to 
present you with the first part of my Report. 

My commission tes an exhibitioe of the different rock 
formations in the State, upon the Map of the Commonwealth now 
in Bat asit Seeeatacuaiily be a period of considerable 
Jengih that work can be corn |, L have constructed a 
‘small snap from such materials as already exist, and delineated 
upon it the various kinds of rock that prevailin the State. ‘These 
are shown by different colors and simple markings, easily under- 
stood by to the tablets on the lower part of the sheet, 

‘To avoid confasin, 1 have placed co this Map oaly so auch na 
Aopiogra; eeography yas was absolutely necessary. the 
bn mre +) with the rresertaree of the towns, 
have been omitted ; the center of each town being indicated by a 
small circle. For the same reason, 1 have employed only six 
different colors to mark the rocks ; although more than twenty 
kinds are represented, But those, with a few exceptions, may 
be grouped together, as they are in nature, in general divisions ; 
the rocks in ench division being so intimately related, that in an 
economical point of view, they may be regarded. as varieties ; 
although, in a scientific poimt of view, their differences are very 
important. Allthe rocks of a group have a common color on the 
Map; and the different soris are delineated by means of dots, 
orosses, circles, &c. In short, it has been a greatobjoct with me, 
so to simplify the Map as to render it easily intelligible ; while it 

1 








exhibits all that in tothe tical man, as well asto the 
enquirer. the first part of my Report, I shall explain 
Nap, so far as shall be neces- 


G. Totten of In hire, I have 
been greatly aided by the ical map of that county, published 
‘a few years since by Professor ey. 

‘Tt-has been my intention to give to each rock precisely that 


task: especially when we recollect, that over the of 
reser tuehlaac retell degre jae 
pace nae eR On ta a PLR 
tent of thirty or forty miles. In such cases, indeed, this. stratum 
See ee ant has been exhibited under tho name of 
diluvium. onder the most favorable circumstances for ob- 
fervation, the effort to give on 2 map the exact boundaries of each 
particular rock, must be regarded as ooly an approximation to the 
trath, Yet, for all practical purposes, suck» approximation an- 
swers nearly as well as entire accuracy. If I have not misunder> 
stood my commission and instructions, I was to have principally 


tion, or the published accounts of Professors Dewey, Webster, and 
the Danas, [should not have been able to accomplish this object, 


Division of the Report. 6 
with any confidence im the correctness of the results. Andas itis, 
Toongh Ties gets y need several minor 


ie te ert comnts yea onions which | owed 


wd eons vie Report into four pas The first 

eines cnc tbe Eronoman Gotooy a te be - a 
our jj 10 

useful purposes, and thus become sources of it earie 

‘The second; ses embrace our Toroonsenieat Sees 
or ap account ‘most interesting featurcs of ourscencry.. 

The third will consist of our Screstiric Grooor ot 
se fh per our rocks in their relation toscience. 


Report, I have in 
collected speci- 
dia the Cormon- 


2 
int 
Ea 
Hut 
z 

tae 
if 


portance 
Bide arcisleeabuied eibosrenetjaiteokyon te did 
‘not suppose that my instructions authorized me to be at much ex- 
Feelin ln prose saucer aap aero 
as occu in the. State; object may still 
1 appara sort ee? a ae 
moe ‘ho collection which I bave made for thouse of tho 
1 contains 1650 specimens. | do not know to what 
eabAtee Gietrersicenl cosatsda ts'clewnta thie, epliootin But sup- 
(lia agellcatarsdaparmannnnyr pongo 
iibit to the citizens the geology and mineralogy of the State, I 


The contained In the Atlas accompanied the first part of this 
Report in ite first. Pruitt. tet noes the other drawings. ve 








“ie eign ow Hotseetatennadlea peice D shall first 
the different soils found m the State, as 
cone we ver bie they i an See an 


ashy lime, saatrarl unsiant these, eth emir ade 
‘enuses so"modify soils, as to render all 

cous: of tis Ld ext i Seater 
a ‘more, in upon the nature 

and amount of the and ictuted stood than 
the wature of its other ingredients. And in the second 

of ‘water, mot eee ted chan 


This: agency has often covered one rock 
i rir aie ind sometiines mixed together the 
lf a dozen al acum thea in 





parisor 
bavieg’ found but few observations of a ot kind, made ov the 
eastern continent. 1 shal! begin  vritls the stratum that lies above 
every other ;—viz. alluvium. 


Alluvium. eT. 


Alluvium, 

In this part of my Rep I sball not enter into a systematic 
and minute description of the various formations represented on 
the accompanying geological Map. Such description belongs more 
appropriately to the scientific part. I shall here describe the 
different strata only so far as is necessary to the particular purpose 
T have in view. 

Alluvium is, for the most part, that fine loamy deposit, which is 
yearly forming from the sediment of running waters, chiefly by the 
inundations of rivers. It is made up, of course, of the finest and 
richest portions of every soil over which the waters have passed. 
Hence alluvial meadows have always been celebrated for their fer- 
tility. No extensive alluvial tracts occur in Massachusetts; al- 
though limited patches of this stratum exist not unfrequently along 
the banks of every stream, and with the adjoining elevated ground 
covered by wood and pasture, constitute not a few of the most pro- 
ductive farms in the State. Even where Deerfield river winds its 
way among the lofiy and precipitous spurs of Hoosac mountain, 
which crowd so close upon the path as almost to throw it into the 
shade at noon-day, the traveller is sometimes agreeably surprised 
to see a luxuriant meadow open before him, rewarding the labors 
of some thrifty farmer. No alluvial tracts, however, have been 
thought of sufficient extent to deserve a place on the Map, except 
‘one or two salt marshes a little northeast of Boston, and several 
meadows along the Connecticut, Deerfield, and Housatonic rivers. 
Those of Longmeadow, SpringGeld, Northampton, Hadley, Hat- 
field, Deerfield, and Northfield, have long been celebrated for their 
unrivalled exuberance and beauty. ‘Those in Great Barrington, 
Stockbridge, and Sheffield, are scarcely less inviting. 

There is one variety of alluvial soil in this State, that deserves 
more attention from our agriculturalists. J refer to those numerous 
uncultivated swamps, which have for ages been the reservoirs of 
tich soil, that has been washed thither by rains and brooks. To 
reclaim them, does, indeed require not a little labor and expense. 
But where the effort has been successful, the great and continued 
exuberance of these spots, has astonished and amply repaid the 
experimenter. Even in those cases where they cannot be re- 
claimed, which I believe to be few, they ought at least to be con- 
verted into manure, and spread again over those higher regions 
around, from which, by slow aqueous agency, they have been 
washed away. Very many of the most barren regions in the 
State, might, by this means, be clothed with fertility and plenty. 





: Dilwvitim, 
ies more of the surface in Massachusetts than any 
It is not general = i onesies 
coarser, being: “ap 
or rounded stones mixed Scremd entanenes save 
bie Eaieeael oreies chantry 
jt cireumstances, as 
billty. “teen gesanensebrc ere press on ‘bieed, 
it is spread over the highest mountains, pli it could find a 
and appears to have resulted from fal currents of 
water, which, in early times, swept over the thea 
cms ee erage a a 
in te 
wes) facts M a Neel ‘a ‘ast 


the fe a ee ka were = beso were ‘et ‘ia 
jer particles were a the agitation of t 
Same Some varieties of this favs cay i aorta 
ere ieee 
away the stones. ly too, the rains ve 
fallen upon it for thousands of years, have conveyed i its finer par- 
ticles to the bottom of the vallies and cavities, witl which this for- 
mation abounds, and these being mixed with much vegetable de- 


diluvium. 
Had diluvium been represented on the Map wherever it occurs, 
ayer iy other formation could have been exhibited. 1 have 
the region as diluvial, ear where it occurs in such quanti- 
‘ties, as almost entirely wo conceal every otherstraium. It is most 
abundant in the south east part of the State ; the counties of Ply- 
iouth, Barnstable, Dukes, and Nantucket, being almost entirely 
oversproad by it; 90 that in the three latter counties, I scarcely 


yy 


Tertiary Formations. i) 


pees ‘and oa the eastern continent, by burying even vilegas an 


only to fix its roots in the most barren ridge of sand, but also in 
time to fix the sand itself. 

Diluvial tracts of considerable extent exist in the county of Nor- 
folk, in the Connecticut valley, and along the westem base of 
Hoosac Mountain. None of them however are. noticed oo the 
Map. Mostof the islands in Boston Harbor are thes colored: 
and a part of Malden and Chelsea, 

‘The only difference between these and dilavium, is, that in di- 
luvium, thé sand, pebbles, and clay, are confusedly mixed togeth- 
er; exbibiting oly an imperfect stratification; but in the tertiary 
formations, these materials are arranged in regular, and generally in 
horizontal layers, one above another, and appear to have been 
deposited at earlier epochs, and in calmer waters. Hence, when 
the sandy stratum happens to lie uppermost, the soil will be too 
sandy ; tet if this be worn away, so that the clay lies at the sur- 
face, the soil will be too argillaceous ; or if the gravel stratum be 
exposed, the soil cannot be distinguished from diluyium. Most 
of the varieties of soil thus produced, may bo seen in the valley of 
the Connecticut; where exists the most extensive tertiary for- 
mation in the State; extending nearly to Middletown in Con- 
necticut, “Upon the whole, there is little to choose in an agricul- 
tural point of view, between those tertiary formations that occur 
in » and our diluvium, although in England, some 
of these formations, that embrace beds of loam and mart, are very 
productive, But it is doubtful whether more than one of our ter- 
tiary formations are identical with any in Europe, At any rate, 
ours contain no marl, and very little loam; and where the sand is 
uppermost, much of the soil corresponds to those unimproved and 
unitnprovable tracts, that occur in the immediate vicinity of the 
English metropolis—composed of what is locally denominated 


are ly alluvial phonon though diluvial aand (as in the caso 
fr esi) te chia ployed tthe predation. 
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connect! ‘The next rock, namely, limestone, is found in 
Berkshire county, in i scltcien 19 mubdify the’ el Gret 
in that county it occupies most of 
are chiefly mica slate. And the 
isa striking evidence of the good iyfluence 
of ‘and decomposing carbonate of lime upon the soil. 
Indeed, 1 ae ee thought in Europe, that soils 


ys 





[hag 
ag 
at 
= 
a 
i 
H 
i 


i 
Ea 
& 
: 
8. 
f 
: 


moderate expense, its application as a manure would 
reward them for their trouble. Limestone that contains 
magnesia, is, indeed, said 10 be injurious to vegetation, un- 
ft be upon pony soil, or soil containing mi vegetable 
‘and this limestone is common in Berkshire county, But 
there in beds, alternating with the pure carbonate of lime, 
apprehend rarely produces any bad effect. 


Quarts Rock. 

Tk will be seen by the Map that one variety of this rock is asso- 
ciated with mica slate, and another with gneiss ; so intimately, in- 
deed, that itsagricultural character may be considered the same as 
that of these rocks. Whon it occurs in the state of pure quartz, it 
isso little acted upon by the common decomposing agents, such xs 


yf 


xt 


ee eae eres see eee or no influence upon the 


» 


3 except in the town of Cheshire, where it 
produces a pure white sand, 
Chlorite Slate, Talcose Slate, Mica State. 
‘The first of these rocks occupies too little space to deserve any 
notice in respect to the soil resulting from it. ‘The second is in 





or being it, Where the talcose ‘ 
is most pure, so as in fact to be little else but slaty tale, with more 
or less quartz, the soil which its decomposition produces, is decid- 


rock. It sometimes takes into its composition the black mineral 
called hornblende; even lotig ta common ingredients; and then 
it is denominated Hornblende Slate. 

‘The soil resulting from the decomposition of gneiss is so well 
marked, as not to be easily mistaken by an experienced eye. Its 
predominant ingredicot is a rather fine whitish sand ; and some- 
times beds of extremely pure sand result fromit, as in Pelham 
and Shutesbury, Indeed, the appearance of the soil from gneiss, 
indicates uncommon poverty and sterility, But facts do not cor- 
mee to this anticipation; for in no part of the State%do we 

Suer looking farms, or the appearance of more thrift and inde- 
among their occupants, than in the region where gnei 
ils ; refer chiefly to Worcester county, most of which is 
‘on this rock western part of the range, however, 
per Op eastern part of Franklin, Hampshire and Hampden 
counties, is in general characterized by a rather barren soil. But 
this region is more elevated than the surface farther east, Where 
it is not so high, as in Monson and Brimfield, we find the same ap- 
pearance of fertility asin the towns farther to the east. Tt is a 
question worthy of attention, however, how far the soil from our 
gneiss may owe its agricultural character to the iron that so 
accompanies this rock. Certainly the iron gives it an 
appearance of sterility which does not belong to it. 
Greenstone. 


‘This is one of the varieties of rock embraced under the general 
term trop rock. The variety most common in Europe is basalt, 
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— -'' Sienite and Granite. 


» Beste is intermediate in its characters between greenstone and 
Fines aitbowel though most commonly itis only a variety of granite. 
rocks are little liable to decomposition, and occupy a large 

of the surface with their naked and rugged projections. 

eShd migmee putts them, a, on the granite, is gea- 


ba a ce aera probably from the fact that most of 
derived fiom decomposed vexetable and animal 

atten Eton it is usually of a dark color and fino texture, and. 
ben and. rats the soil above the granites of Europe, 


4 the remarks be the means of excitin, 
de amteae palin ag tsicnies tothe connection Tabi 
rooks and soils, an important will be attained, I have said 
‘enough to show that almost all known yarioties of soil exiat in Mas- 
sachusetts. But much improvement remains to be made in ovr 

iItural concerns, before the exeelluncies of our soil are fully 

|. Jt is but a moderate estimate to say, that the general 
poled an enlightened system of cultivation, would, in a few 
years, d gabe a. pices te value of our improvable lands. 


Granite and Siewite. 8 


‘That ix to say, such ron nh apeesty gait a fone 
acta a eases ge *inacioeo 3! ‘now da, - 


| BEEFUL Bocks sno onwENAst He ‘STATE. 
IAs Toles proseed Aa. dioe cused yh ven itcks oat oe 


portance, ‘honey or sctara or ornamen~ 

first clainy atrention ; because the State is peculiarly 
ich in treasures of this kind. It will be easy to see, by a referer- 
bewgiakvd mation eee sphincter ibis Laie 
are it not be conch © ol 
a formation will furnish) materials of equal walie’ feos 
Purposes. 






Granite anil Sicnite. 

rg neeetiaice ai arte in the application of these terns, 
iy 3 to designate rocks very different, if 
pote rete gat Meh i their Set pect relations. But most of 
the rock that is general as sienite, is a variety of gran- 
ite. thie econ te case in Massachusetts, Whervver the 
admits nde into its composition, I have considered 
as @sienite; and not unfrequently the homblende constitutes 
the bees ingredient; akie the yess more or less of the 
1a t form a compound of hornblende and 
re compound forms some of the mest beautiful yo- 
Tieties of make, though extremely bard to work for architectural 
porposes. But nova litle granite that contains no homblende 
nameof sienite. Thus, much of « nite 

pe by the of Th h of the Quincy gra 
is wanting hornblende; but being almost destitute of mica, and 
moka the close aspect of sienitne it iscalled indifferently by either 


Tbe vasiety io the composition, Pee and hardness of these rocks 
im Massachusetts, is almost endless. marty and feldspar are 
commonly white, ro ese and: gray; elie not unfrequently 
flesh colored: the mica is very often black, but sometimes of a 
silver color. When the quartz prevails, the rock is easily brokeo, 
but hornblende renders it tough. The predominance of feldspar 
generally gives the rock a more lively white color and renders it 
rather casiento work, Bat J shall not attempt to describe partic~ 
ularly all the varieties of these rocks that occur in the State. An 
inspection of the oesiene which I have collected, will at once 

“give an am he of the Kinds obtained atthe principle quarries, and of 
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formal 
cesta, « 7h0 Rao marries are pebbiy the ean 


ly 3 and few cit ‘of the State are unacquainted 


eden tated coe so extensively used in Boston and 


elsewhere, 


quantities which those quarries (or rather moun- 


‘The 
mish, are incalculably great, One railroad, as is well 


the to Neponset river, a distance of three miles. It is 
Cisse Moadke| ieadlibaleutollnes act icosckeL a’ pininan, 


had been e 
* In all casea where are parentheses us above, in the sub- 4 
‘of this Report, they refer to the collection of rocks and minerals 
hd in the hands of the Government, and » descriptive cata: 





ywacke, 

stone for architectural purposes ; and it is wrought more or less in 
every town which it passes. About two and a half miles 
to the west of i RL itis fied ; also in Johnstone, 
five miles northwest: of the city; and thence were obtained tho 
Deautifal and a ae in Gee the Aleta ts ay pee 
That ‘extensive deposit of granite, which is de- 
whe south-west of i i! 


veloped a litte on furnishes some beautiful 
varieties of stone, No better example can be reforred to, thao 
the elegant pillars of the Court House in Dedham. ‘This granite 
is and so white, that at a short distance it cannot 
jsbed from white marble. ‘The pillars just named were 

joi ea bowlders near the dividing line between 


‘The stone used in Boston under the name of Chelmsford gran- 










that 
ford ; bar from Wesifard and Tyngsborough. Tn the latter place, 
it is obtained chiefly from bowlder stones mn ledges are quarried 
io Westford. 1 donot know why it has been called Chelmsford 
ite, unless from the fact thnt large quantitics are carried to 
1, (formerly a part of Chelmsford,) to be wrought. ‘This 
Teck is pure granite, with no hornblende; and being homogenous 
‘and compact in its texture, it furnishes an elegant stone. Good 
examples of it may be seen in the pillars of the United States 
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by. act f ' 
‘the i , 
es 
are several beds of a superior quality. the 

, a few miles from 


i 5 Northampton. ‘This rock, 

‘of whieli may be zeon in the front of a few buildings in 

u ote resembles the granite found in the vicin- 

ity of Dedhom, and yields in beauty and value to none in the State. 

Tt exists in abundance in Northampton, Whately, and Williams- 
ig bot hos yet been quarried only on a very limited scale, 

{ tbe’ east hte of the Connecticut, a very beautiful sienitie 

ea in Belchertown ; in which the mien, when the horn= 

‘is wanting, is very black, It is not surpassed in elegance 

Hae ike u on 3 bur it bas not as yet, to my knowledge, 

i at all, Indeed, little real granite is employed 

in the middie or western pert oe the State, except in a rouglt 


This sketoh of the granite of Massachusetts, although brief, is 
sufficient to show that we have a great number of varieties, and an 
exhaustless quantity of this most valuable material for durable 
and elegant architecture. Numerous varietics not mentioned above, 
which have fallen under iny consideration, wither in ledges or loose 
blocks, will be found in the collection of specimens; and somo 


Gncisa, 
‘This rock is commonly known under the name of granite; 
indoed, it is composed of the same materials ; but in the 
the structure of the rock is slaty, and it splits in one direc 
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perpen epg 
the better of buil the 
prevails, Maeve fi iw Gale 
are i of it, Its fissi 
character also 1 saben material for common stone 
walls and Aaggi @ same property enables the quarry- 
mao tos of almost any size, and only a few 
inches in thickness; and their surface is generally so even, as to 
require but little dressing. Hence it is very common to see such 
large stones of this description in front of very many of our 
churohes and other public buildings. 
In Earope seems to have been applied to fow useful pur- 
Thar eis sh ws (cay a : teri ne ap" 
if serves no. in the 
arts of life.’* Dr. Macculloc feria the mica- 


seaus vais ‘ies avo loyed in buil and sometimes for roofing,” 
—epentcrabeala theses sera pe in our own ma 
try than in Europe. ‘There it seems chiefly to consist of the 


the layers are so contorted and irregular as to prevent its splittin, 
inte parallel plance, 2 


western part of Woreester county, and the eastern parts of 
Hampshire, and Franklin counties, afford the best quar- 

ries of gnei branch of the Worcester range extending 
into county, andthe range in Berkshire county, do not 
farnish i for architecture, though by no means de- 


f it, and 
 farsish the Bert siaee ae situated in the following towns : Wits. 


from granite, even by the Geologist, The 
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‘to 1269.) 
Sienitic Porphyry, 

. When sienite contains crystals of feldspar imbedded in the mass, 
out porphyritic; and some Tatietion of this rock in the 
eastern part of the State are very elegant. Essex county produ- 
ees some of the finest specimens, particularly Cape Aun. Some- 
times the imbedded crystals of +, are white, sometimes flesh- 
colored ; and in Gloucester, I a rock in which they were of 
arich bronze color. These sienitic porphyries are extremely cle- 
gant when polished ; but fam not aware that they are employed 
at all for ornaxnental purposes, in this country. (Nos. 1341 to 1346.) 


Porphyritic Greenstone, 

‘The ingredients of @ are often not easily distinguished 
from cb pserd bei By tle caked ape aod when, in ties oes the 
fock contains disserninated crystals of feldspar, it becomes porphy- 

i A eepanetere peste pall the base oe 

cr is iyry of the ancients, In 
ail Rowton, according to the Messrs. Danas, 
‘in rounded masses; and in small quantity, in veins, at 
|. But Ihave found it in large veins, traversing sienite 
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I feel 
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will Brave lo at this quarry, many largor and sounder pieces. 
pane Beagiieaias: Walpcloc, ins bed of Uiaecons of 


land, a higher price, this cannot be profitably pro- 
pared. It must be gratifying, however, to the inhabitants of the 
eastern section of the » to know that such abundant sources 
of this valuable rock are within their reach, should their present 
means of supply be cut off. 

‘The limestone quarries in SmithGeld, Rhode Island, are so situ- 
ated a3 to be of great importauce to Massachusetts, being accessi- 
ble toa large portion of the southeastern part of our State, and 
lying close to the Blackstone canal, The limestone here is white 
and granular; very much resembling that in the towns northwest 
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the os of eerie set , Ashfield, 


tl . 
ima ki of a considerable quantity of 
But fed mason, not sooing 


‘ Thi limestone contains a of silex, which, on 


pure 
solved portions of it from diferent localities, in muriatio acid ; 
and the results were as follows : 
A, Parest variety from Whately; 100 parts contain carbonate 
os reblek sale eens ees) }) 22 parts. 
Compact se Bike way ; carbonate of lime 68 parts ; 


residuam ip llsird 
~ 8. Poorest from Whately ; carbonate of lime 67 parts ; silice- 
ous residauim 33 parts. 
4. From Boathaneptaot carbonate of lime 40 parts; siliccous 
‘matter 60 parts. 
“Tttied ‘some specimens of our best limestones in the same 
manner, with the following results : 








ly in ( ‘and Deerfield. Lava, basalt, 
0 alike, that { think the latter well worth a 
A recollect ‘experiment has already 


w lidoed r the 
eS tried in New Ct. 
As the Springfield limestone is abundant, it very desir- 


Soe pee Ss Sra ace 
Postueript-—Divcovry of good Limestone inthe alley of the 


Afier the preceding remarks upon the limestones of Massachu- 
sas were we, Tete species, through the kindness of 
Mr. I W. Cushinan, of crystalline ty of lime, found 


stage from Greenficld 

immediately visited the spot, and found, indeed, a large bed of- 
Timestone, connected with quartz rock, or argillaceous slate, not 
Jess than fifty rods long, A three or four rods thick, appeariny 
at the summit of a fale” eet wee nearl southeast ata smal 
jimestone is ee bed iron ore, which was 

forty or fifty years since, ae with the limestone sent to Win- 
chester, N. H., to be smelted. Neither the limestone, nor the 
= been aa worthy of attention since, Buta kiln of 


arate iron, Be in oe of the Leis but this does 

not or the stone for mortar, and probably even makes it more 
‘The bed is. only three or four miles from Connecti- 

cut river and on the bank of Fall river, a stnall stream that emp- 
ties into the Connecticut. By going to Cheapside, in Deerficld, 


Perr Large qeacitics pt sia Hmestane bare born barat more ere rove 
idan fa readestinstvely. If mare Mina Were Se, operation, probs 
Lam informed > thal ail ofoet 

Ee Tallog by ws foteligeas pee en Beals Bn fr ores 
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- . Roof Slate, 45 
any rate, this rock, in tho towns above mentioned, does not split 


into no incon ager for roofing. But it is ae 
Weteiatiaeiearaiegtr eae chomemee- 


&e. 
Nowaculite, 


‘This isa variety of argillaceous slate which is known in the arts 
under the name of hone, oil stone, turkey stone, and whetstone. 
Sess iaen terern Ure vy good gay cod lam oot 

[t i not, however, o lity ; not 
aurare of is being usd for ones, eter hess altho 
it might answer irpose, if better materials could not 
pa 





 M, Godon, in his account of the geology of | 


Boston and vicinity, says that a compact feldspar is found thero 
perfectly unalagous to the tarkey stone, T have found a variety 
‘of this mineral in Newbury, which I approbond, corresponds with 
that described by this writer; and a specimen may be seen in the 
collection ; but no fair trial that I know of has been made to em- 
ploy this stone as ahone., (No. 1206.) 


Roof Slate in Worcester County. 

‘The range of slate exhibited on the Map in the towns of Boyls- 
ton, Lancaster, Harvard, Shidey and Pepporell, is associated with 
the peculiar mica slate that contains the Worvester coal. It an- 
swers for roofing in some parts of the bed and has been quarried 
for this purpose in Lancaster. It has been wrought considerably 
in Harvard and Pepperell for gravestones ; and is transported a 
considerable distance for this put ‘The stratum is narrower 
near the north line of the State; but J have found no time to as 
certain bow far it extends into New Hampshire, 

Connecticut River Slate. 

Although a part of Bernardston is represented as com= 
posed of Fekete itecharacters are not perfectly developed, 
till we pass into Vermont. In Guilford, Brattleborough, Dum- 
merston, and even 50 or 60 miles farther north, it produces an exeal- 
Jent material for roofs, writing slates, &c.; and extensive quar- 
ries dre opened in it in those towns, The best slate used in Mas- 
sachusetts probably comes from this range, In Bernardston it is 
quarried to some extent for gravestones, 


Berkshire Slate. 
The mica slate of the western section of the State, passes grad~ 
5 











cl wantity 
fe itvees vans pas ‘This clay is fine grained, and 
‘when dry, adheres strongly to the tongue. At issaid wo answer ex- 
well in the place of fuller’s earth ; on this point how- 


ia Shatesbury. (No. 2.) 

Clay used in the Monufacture of Alum. 
‘The white clay of Martha's Vineyard, is en ‘extensively 
the manufacture of alum, ia foal cep ence Chap- 
tal, T suppose; although the details are, [ believe, kept secret. 
By his method, sulphur and nitre are burnt in a chainber with the 
clay, which, after 2 considerable time, is lixiviated, and the ley 





‘Writers on ture, ees in seer nad 
= and Jonds; and 4 cannot but think that 
our farmers. Pa 70 somatbipgitoslesra ca thig-scblect Mac, 


Mart. 
Marl for our farmers, scarcely exists in the State, except ina 
few places in county, where it is of little use, be- 


small quantities, is not stated. Judging from the nature of the 
surrounding country, | ventare to predict that it will not be found 
there in abundance, In Duxbury also, it occurs in considerable 
quantity. In Piusfield, isa bed of earthy marl, but not exten- 
sive. It is found more nbundantly, it is said, in Lenox; and it 
exists also in Williamstown. 

Peat, 


‘This useful substance must be regarded as allavial in its charnc- 
process of its formation is now going on. It results 
chiefly from mosses and other plants, more or less decayed. In 
the eastern part of the State, it is (oundin great quantities. West 
of Worcester, it has scarcely been sought efter, on account of the . 
comparative abundanée of wood. It will probably, however, nev- 
er be found so abundantly in the western part of the State, as in 
the eastern. I have ascertained the existence of peat in the fol- 
lowing towns, and do not doubt that it occurs im many others. 
‘There are two varieties ; the fibrous and the compact. In the for- 
mer, the moss, turf, and roots out of which peat is formed, have 
not lost their fibrous structure: but in the Inter, they are convert- 
ed into @ compact and nearly homogencous mass. 








Granular Quartz, Bulirstone. 51 


elevated land, enriched by the peat, would produce large crops of 
Indian corn, rye, and other vegetables. That this is not mere hy- 
pothesis, has been demonstrated on a small scale, at least upon 
one farm, that of the Hon. John Reed, of Yarmouth. Since the 
inhabitants of Cape Cod are beginning to turn their attention 
more and more to the cultivation of the soil, may we not expect 
that such a transformation will ere long be common. ’ 

‘A few other mineral substances, interesting in an economical 
= of view, may pethaps be appropriately noticed in this place. 


. Granular Quartz and Sand for the Manufacture of Glass. 


"fae some unknown .cause, the granular quartz in Cheshire, 
Berkshire county, is so much disintegated, that it easily crumbles 
into a beautiful white sand. ‘This forms a good material for glass, 
and has been employed for this ‘purpose a number of years; 
formerly in Cheshire and Warwick, Mass., and in Utica, N. Y.; 
and at present in Keene, N. H. It answers well for crown and 
cylinder glass. ‘The quantity is inexhaustible. It is sold at the 
road, one mile from the bed, at 6 1-4 cents per bushel. The 
sand is employed extensively in Berksbire in the process of saw- 
ing marble. 

1am inclined to believe that some of the sand associated with 
the tertiary and diluvial formations in the State, particularly in the 
gneiss region, is pure enough to be employed in the manufacture 
of coarse kinds of glass: such for instance as is found in Pelham 
and Leominster. The purest and coarsest variety, however, that 
T have met with, forms the shores of Lock’s Pond, in the north- 
west part of Shutesbury. Similar sand, I believe, is used for 
glass making in the eastern part of Connecticut. The Shutes- 

ry sand has been recently employed with success as a substitute 
for smalt, upon doors exposed to depredations from penknives 
and pencils. 

When examining the milk white quartz, that exists in mountain 
masses in the east part of Cumberland, R. I. the enquiry forced 
itself upon my attention, whether it might not be employed. in the 
manvfacture of glass? Those particularly acquainted with that 
manofeetre, can, however, judge better of this matter than my- 
self. 








2. Buhrstone. 


In the same hill that furnishes the fine stratified quartz rock for 
architectural purposes, in Washington, three miles from Pittsfield, 
@ porous quartz is found, which greatly resembles, and is used in- 
stead of buhrstone, for millstones. | Whether geologists would 
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po ey thin mile a The 


occurs in an imperfect kind of mica slate, Itnmbat Bonbon 
calls transition mica slate: for 2 few miles it passes into 


ee ee 
"Tbe Rhode lun bos of his coal were opened several years 


bish, E was unable to ascertain the width of the beds. Ihave al- 
sways understood, however, that there was abundance of coal, 
‘The beds are less favorably situated for working, than that at 
Worcester.* 

‘The extensive, and rapidly ii pecneis demand for the Pennsyl- 
‘vania coal, is a conclusive to its Girst rate excellence, 
‘The experiments of Mr, Bull of Philadelphia, as wellas those of 
Professor Silliman, recorded in the eleventh volume of the Amori- 
ean Journal of Science, show that the best Rhode Island coalis 
not | inferior. The Worcester codl burns with more diffi- 
are Dat gentlemen who have fairly tried it, and on whose testi- 

iy 1 can depend, assure me, that it may be employed success- 
fy ad comfortably for fael, ‘There can bo no doubt, that its 
is inferior to the coal of Pennsylvanin, and also to that of 


Bd particular secount of the Rhede Island coal bede and their exploration, 
willbe, fn the third past of this Report. A 
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in muriate of lime, and it is 
‘springs exist in South Hadley, Deerfield, and 


indsd, i. almost every town in the State, In Mendon 1 was 





aaa for the same seein i 
Hinsdale is a spring which issues sulphuretted hydrogen ; 
and freun the decomposition of this gas, a depbsit of sulphur is 
made upon the earth around. 

Other non-metallic Minerals ; either useful or ornamental. 

Te may be well in this place, perhaps, to notice briefly a few 
other miner! substances a the State, such as aro employed in 
Europe for useful or ornamental purposes. In this country the 
deead for them is yet comparatively small, and we bave few ar- 
tists devoted to their preparation ; so that no demand exists for 
one ceinereies asis the case also with our porphyries. 

a immense quantity of the sulphate of baryta of 
Within a few years, a patent has been taken 
cute Ha the use of this substance as @ paint, to be em- 
ployed in those situations where lend paint is liable to be acted 
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upon by moisture, acids and other.chemical agents. In such cases 
this barytic paint is excellent. I have been in the habit, for sev= 
eral years, of having various articles in the laboratory, such as the 
pneumatic cistern, gazometer, &c., covered with it ; and it answers 
agood purpose, although I have prepared it, not according to the 
patent, but simply by grinding it ina plaster mill and mixing it 
with oil. The greatest defect in this paint, seems to be, that it has 
less body than lead, although I doubt not that a remedy may be 
found for this difficulty. When the baryta is thoroughly pulver- 
ized, and mixed with boiled linseed oil and Jampblack, it is supe- 
rior to any thing I have ever seen, for labelling glass bottles, 820. 
in a laboratory, and indeed for any situation exposed to active 
chemical agents. 

The new alkali, lithia, is found chiefly in two minerals, called 
petalite and spodumene, which, in Europe, are very rare. .But in 
Massachusetts they occur in large quantities; particularly the 
latter. The former is found in Bolton, and the latter in Goshen, 
Chesterfield, Norwich and Sterling. The lithia can now be ob- 
tained, by achemical process, from the minerals of these localities, . 
in any quantity ; and should it prove to be a useful substance, as 
every alkali is likely tobe, these minerals may become an object of 
importance. 

Among the minerals in the State, that may be employed by the . 
lapidaries, for ornamental purposes, may be mentioned chalcedo- 
ny. Almost all its varicties occur in the greenstone ranges, in the 
valley of the Connecticut, and some of the agates which it forms 
are quite large, and need only polishing to be elegant. It occurs 
also in various other parts of the State, and in masses of considera- 
ble size, and it may be worthy the attention of the lapidary. 

Agates, both banded and brecciated, are found in the State, made 
up of quartz, hornstone, chalcedony, &c. of various colors.« The 
largest and most perfect specimen of quartzose agate breccia, which 
I have found, was shown me at Rochester centre ; and I was told 
it was broken from a much larger mass, in the same town. (No. 
1103.) : 

In Saugus near the centre, is a fine locality of red jasper. Ivis 
not unfrequently striped, and if needed for ornaments, would admit 
a fine polish; as Nos. 388, 389, and 390, show. The bed or 
vein has not been explored at all, except that a few fragments have 
been broken off by the passing mineralogist. : 

We have beryl, somewhat numerous, and sometimes very large ; 
but probably they are not delicate enough, and are too much divi- 
ded by seams, to be employed for elegant ornaments. 

A gamet or cinnamon stone was found by Professor Webster in 
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‘that occur at several localities, are very 
teatleme earn raphe. en seat rome 
ee found at Pelham, 

Williamsburg. The HT hi rt a few ac 


is ne for ornaments, At ios, Pothe cae Middlcoeh, 
is found th quartz, which in some instances, can scarcely 
be from genuine ‘The rose red occurs 
at wer pone at Chel: Chesterfield, Ci > Wile 


i believes 
quality to be wrought into ornamental articles ; particu- 
‘one or two localities recently discovered. The amethyst, 
occurs in greenstone, near Connecticut river, is of adelicate 
color, and, if it can | eter eer roe may be em- 
in the ornamental arts. 
‘of the adularia thet is common in the gneiss of ober 
Sout 1 prome, wal sere wal for watel: seals, 
¥ ‘particu! 4 @ greenish variety, occur 
ie pra her weep a have seea an i es aor 
cut from the adularia of this locality, A specimen: will 
‘be found in the collection. (No. 1086.) 
tt not to be ton, that amber bas been found in Mar- 
tha's Vineyard, at Gay Head, and on Nantucket. At the latter 
‘were 


sre might expect tind this minéral, especiully in connection with 


METALS AND THEIR ORES. 


‘At remainsonly, in giving the economical geology of Massachu- 
setts, to describe the metals and metallic ores which have been 
found in the State, and are applicable to useful Meet grovel I shall 
‘begin with the metal most abundant and most use! 


Tron. 
‘The bog iron ore is most common, but I shall give an account of 
the different species in regular order. 
Mine of Arsenical Iron and Carbonate of Iron, in Worcester. 


Inthe town of Worcester, in mica slato, isa bed of these ores, 
whieh was explored to some ef a number of years ago, in 








_ Ores of tron 6 
Sulphuret of Iron, or Iron Pyrites, 


‘This | ore so frequently: mistaken for gold. It’ oc- 
r 9 ess in almost every rinpe elect 

is ties, and ix of that variety which emily de+ 
ett that yn Sper Tim aks a me 
of is, into 


copperas. ‘The ore is broken up, 


of air and moisture, when pag plsaetig 
‘the lixiviam is evaporated tw obtain the copperas. In 
j, one can hardly avoid meeting with iron pyrites; 


and in the western part of Worcester county, the traveller cannot 
but notice, that all the rocks are coated over with iron rust. 


peras hus been established, and beter sucos bas tts hae 
tended the enterpie 1 sliould ‘presume that coppers might 
‘be manufactured in several other towns Seta of Hubbardéton ; 


as in North Brooklield and Southbridge, although the rocks do not 
aupeee a ehigiicaregpated with pyrites in any place as in Hub- 


ecomposition of in aptities, often juces 
Santo mop a neta po are 
driven off with explosion. This is one of the sources of those 
humerous stories which one hears in the country, concerning noises 
beard, and lights. with smoke, seen in the mountains. Such oc- 
currences excite the belief of the existeoce of valuable mines in 
the vicinity ; bet they evince the existence of nothing more than 
Aron 


. Mognetic oxide of Iron, 


‘This is'a valuable ore, affording from 50 to 90 percent of iron. 
cera eae eee noes sd va sholhardace of 


Howley Tron Mine, 
‘The principal ore here is the magnetic oxide, which is very 
ere ote te Suieshiy situated for exploration. |The ore 
‘not seem to be abundant, the bed being rarely more than one 
or two feet wide. It has been wrought to some extent; but the 
epi ape present suspended. It belongs to Hon, Samuel 
Allen. Micaceous oxide of iron occurs at the same bed. 

“The same bed of ore makes its appearance a mile or two south 
of the excavation : and also, as r have been told, twovor three 

miles north, in Charlemont. 

















than any has been used extensively in the manufacture 
of cast: area tats 

towns it. North, 
oe fakes Hew 

aria 04 Shoronysedinahe tl ct 

al $3 qoantities ; in ah Malden Geskeck, 

ampioa, 2 Wiliansry, Dao Wales, Nor- 

: dgewater, , Spencer, Gloucester, and 


Stow, 
to Martha's Vi Vineyard : indeed, Fean hardly doubt that more or 
ee meen wayne Sand in nearly evory town in the State. 


common that at length [ ceased to enquire for 
tr garnet vot ted x 


ata ale, feesperdlesiere' mre gpa food 
‘now going on, particul 16 bot~ 
tom of ponds. The interval between one dredgi eet 
‘was 90 variously stated to me, that T saree ly in 
different places. I presume, however, that it ought never — be 
- than twenty years. But the fact, thét there will be a renewal 
the deposit after 2 cortain time is interesting : because it shows 
that nial ern sever bsnl exhausted, , 
‘Gen, Shepard Leach,‘ Sof Easton, the. most extensively en- 
in the inoa manufactory of any man in the Commonwealth. 
owns one blast and three air furnaces in Easton ; one blast for- 
nace in Fe , and another in Walpole: and two blast fare 
spaces and four: rnaces, in Chelmsford, In these he en 4 
not far from five hundred men. He generally mixes the di 
sorts of ore, or at least, two or three of them together for al 
ing. Extensive iron works are also carried on in Wareham. 
Several furnaces exist in Berkshire, and a few in Worcester 









The | preceding view of our deposits of iron, demonstrates that 
we abound in this aseful metal, and that the demand for centuries 
to come, cannot exhaust it. 


Ochres, &c., used as paints. 


pee are two kinds of ochre, the red and the yellow, which 
pulverulent varieties of the red and brown oxides of 

eat yellow ochre is abundant with our haematite and argil- 
peat pores, and is frequently employéd as a pigment, Accord- 


‘+ Naw deceased, (U834.), 


68 Economical Geology. 


ing to Mr. C. T. Jackson, red ochre occurs in Boylston in a bed 
four or five inches thick, mixed with clay. It hus already been 
mentioned, that the earthy phosphate of iron in Hopkinton, is 
employed as a blue paint. Prof. Dewey mentions that a yellow 
earth is found in Williamstown, from which great quantities of yel- 
low ochre are obtained by washing. Dr. J. Porter states, that 
yellow earth occurs in Monroe, which, when purified, affords = 
“pale red paint.” ‘The process of preparing it he says is now sus- 
pended for want of a demand. i 


Lead.. 


Several ores of this metal are enumerated by mineralogists, 
as occurring in Massachusetts ; but none is found in sufficient 
quantity to render it of any statistical interest, except the sulphu- 
ret, commonly called galena ; and all the important veins of this 
species are confined to the vicinity of Connecticut river. No 
fewer than thirteen of these occur in that region of sufficient im- 
portance to deserve notice. All these are in mica slate or granite ; 
or they pass from the one rock into the other. 








In Southampton. 


The vein in the northern part of this town has attracted more 
attention than any other in the region, and has been several times 
described. It is six or eight feet wide where it has been explored, 
and traverses granite and mica slate, the matrix organgue contain- 
ing the ore, being a mixture of quartz and sulphate of baryta. It 
has been opened forty or fifty feet deep, in several places, and 
masses of ore were dug out from half an inch to a foot in diameter. 
As the vein descends almost perpendicularly into the rock, water 
soon accumulated in such quantities, as induced the proprietors to 
attempt reaching the vein by a horizontal drift or adit, from 
the bottom of the hill on the east side. ‘This was no small un- 
dertaking, as the opening must be carried nearly a quarter of a 
inile into the solid rock. It was persevered in, however, at a 
great expense, for a distance of nearly nine hundred feet, when 
one of the principal miners having died, and the price of lead 
having fallen two or three hundred per cent, all operations were 
suspended, and I believe the proprietors wish to dispose of the 
mine. Had they continued this drift a few feet farther, there is 
every probability that the principal vein would have been struck, 
from one hundred and fifty to two hundred feet below the surface. 
Perhaps, however, the work cannot be successfully and profitably 
resumed, until the market shall cease to be glutted with lead from 
Missouri; but there can be little doubt, that immense quantities 
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of ore may be obtained at this spot, it may then probably be ex 
plored with advantage. I do not doubt, however, that those who 
first examined this mine were mistaken in the opinion that this 
vein extends from Montgomery to Hatfield, a distance of twenty 
miles. Lead may indeed be found at intervals along a line con- 
necting those places. But [ have every reason to suppose, that 
it proceeds from several distinct and independent veins. 

‘The principal ore above described is the sulphuret ; but there 
have been found here also, the carbonate, sulphate, molybdate, 
muriate and phosphate of lead, along with the sulphuret of zinc, 
pyritous copper, and fluor spar. Mineralogists will greatly regret, 
that mining operations have been suspended here, because they 
were anticipating the developement of rich specimens of these 
and other minerals. 7 

Another vein of galena exists in the south part of Southamp- 
ton, near the line of Montgomery. It appears for several rods on 
the surface, but is only afoot ortwo in breadth, A few years ago, 
efforts were made to open this vein by a horizontal adit, but the 
Proprietors have become discouraged and abandoned the under- 
taking. 

tn Northampton. 


This vein is only a short distance north of the principal vein in 
Southampton, above described. ‘The gangue is radiated quartz, 
and the walls are mica slate. Yellow. blende or sulphuret of zinc 
abounds here; and the vein was formerly explored to a considera- 
ble depth. It is several feet wide. ' 


P In Westhampton. 

This vein has been usually described as existing in Williams- 
burg and extending into Northampton. But so far as it exhibits 
itself at the surface, it lies wholly in Westhampton—tm quite the 
northeast part of the town, only a few rods.from the Northampton 
line, and but half a mile from that of Williamsburg. ‘The gangue 
is quartz, and the vein is several feet wide, and may be traced 30 
or 40 rods. But the quantity, of galena is small at the surface. 

Jn Williamsburg. 

A vein of galena lies in the northeastern part of this town, 
and probably extends into Whately. It is two or three feet wide, 
and the gangue, as in nearly every other vein of lead in this re- 
gion, is quartz. Manganese is found in the same gangue. 

A second vein of quartz with galena occurs in this town, a mile 
or two northeast of the one last mentioned. ‘The quartz, hows 

8 
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most northern one being about one hundred rods below the mouth” 
of a small stream, called Fall River, and the same distance in a direct 
line from the cataract in Connecticut river, sometimes called Mil- 
ler’s Falls; but lately, and more appropriately, Turner’s Falls. 
‘These veins are several feet in width, and they pass into a hill 
of greenstone on one hand, and under the river on the other, 
into sandstone. The gangue is sulphate of baryta and toadstone, 
and the ores are the green carbonate and pyritous copper. Actual 
exploration alone can determine whether these veins might be 
profitably worked. 

On the most southern of the small islands, in the middle of 
Torer’s Falls, has been found a vein of pyritous copper, of a 
rich quality, and in considerable quantity. Indeed, several varie- 
ties of the sandstone rocks in the vicinity, appear to be considera- 
bly impregnated with copper. 

Pyritous copper is associated with iron, in a vein, in greenstone, 
at Woburn ; but not, probably, in a sufficient qua 
mining. At several places in Cumberland, R. L., 
tions were formerly made, are found gray oxide of copper and 
Pyritous copper with the green and blue carbonates. 

Zine. 

The sulphuret of this mineral occurs, as has already been no- 
ticed, in several of the lead veins of Hampshire county, and in 
some of them in sufficient quantity, no doubt, to be wrought with 
advantage, should these veins be ever opened. Those in South 
ampton, Hatfield, and Leverett, abound most in this ore. It is 
useful in the manufacture of brass and white vitriol. 











Manganese. 


In a metallic state this mineral is of no use; and indeed, it is 
reduced to that state with great difficulty. But in the state of 
oxide, it is extensively employed, both to remove color from 
glass and to impart colors ; also in painting porcelain and glazing . 
pottery, and still more extensively within a few years, in the man- 
ufacture of the chloride of lime, now so generally used in bleach- 
ing and for disinfection. 

At least three ores of manganese abound igghe western part of 
Massachusetts and on the borders of New’ Hampshire. It has 
been already remarked, that more or less of the gray oxide exists 
in the iron beds of Berkshire, and Bennington, Vt. In the vicin- 
ity of Connecticut river, however, or rather on the eastern slope 
of Hoosic mountain, distinct veins and beds of manganese are 
found. 
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be found to be very extensive, and probably is not confined exe 
clusively to the talcose slate formation ; for New Fane, I believe. 
contains but little of this rock. The region west of Somerset is 
little known ; the iron mine there, lies at the foot of the Green 
Mountains, and it is chiefly a mountain wilderness for sixteen or 
seventeen miles west of this spot. 

The talcose slate formation, containing the iron and gold in Som- 
erset, extends southerly, nearly across the Stateof Massachusetts ; 
passing through the towns of Rowe, Charlemont, the settlement 
called Zoar, Florida, Savoy, Hawley, Plainfield, Cummington, 
Worthington, Middlefield, &c. Indeed, I know of no place, where 
the formation is so perfectly developed in its characters, as in Haw- 
ley and Plainfield. There is then, surely, as much ground for 
presuming that gold will be found in Massachusetts, as there was 
for predicting its discovery in Vermont. If an iron mine and 
Porous quartz, with hydrous iron, be necessary, we have these in 
Hawley, in the talcose slate. And it ought to be recollected, that 
the Vermont gold was found at the source of Deerfield river, and 
that this stream runs directly south into Massachusetts; and it 
would be rather strange, if so violent a torrent, did not carry some 
of the diluvium, containing gold, at least as far the limits of this 
State. The places where I suppose gold might be found in Mas- 
sachusetts, are in the vicinity of Hawley iron mine, or the Pl 
field beds of manganese, or along the banks of Deerfield river, in 
Monroe, Florida, Zoar, and Charlemont: nor should the region 
around the limestone and iron ore, in Bernardston, be forgotten, in 
an examination for this metal, although the rock there is not tal- 
cose slate. Talcose slate occurs also in many other places in the 
State; particularly in Berkshire county, on the Taconite range of 
mountains, and other eminences ; and here also are porous quarts 
and hydrous iron. I have found time to make only a slight exam- 
ination for gold, in one or two of the places above mentioned. 
The surest method of determining the point, would be to obtain 
some one, who is conversant with the gold regions at the south, 











buried by counterfeiters, I heard told some years ago; but it is extremely imprab-, 
able ; and General Field, who found it, states that it contained of quarts, 
Proving it to be native gold at least. As to the Somersct gold, the writer cannot 
bbe more sceptical about its existence than 1 was, when first I viaited the apot : but 
‘when I was actually able to find fragments almost any wherc over a wide extent 
of surface, by digging where the soil did not appear to bave been disturbed since 
the time of the last deloge, [ could doubt no longer; nor could I believe, as this 
writer insinuates, that sume speculating guld digger bad been sowing southern 
gold there wo extensively. ‘That gold exists at Someract cannot it seems to me be 
Feasonably doubted any lorger; but whetber in sufficient quantity to be profitably 
explored, Ido not know. And I thiok the proprietors of the woil act very, wisely 
in not proveeding to incur much expense in digging and washing fur gold, 
they are satisfied on this point. 











Visionary Projects. Ww 
and with the mode of it, toexamine the places whieh I have 
i doubtful, whether the discovery of . 





source of wealth, and contentment, than the ious mi 
which -embosoms.’ But, however political economy 
these | ions, F sup, there are few individoals 


pre ; rllagly shut hex epee pon geld Once acres 
pee (as anion Sigel tions ‘a ecareh of this 
precious metal. 


Tile search ofter Gold and Silver, 


Were the history of the wild and ill-directed efforts that have 
been made, even in Massachusetts, in search of the precious 
metals, 10 be written, it would furnish many striking illustrations 
of the importance of your Excellency’s suggestions. Pormit ma 
here to state a few factson the subject. 

"Tbe large quantities of the precious motals carried to Europe 
from South America, soon after its discovery, naturally produced 
some expectation of finding similar treasures here. But [ eannor 
prsioh yan ae ecpned lege sums - eri erste 
tions, was no reasonable prospect of finding any thing 
valuable. It was reserved for their descendants to exhibit acreda- 
be! fious ignorance on the subject, that are both lamen= 

‘and ridiculous, 

Perhaps, at the present day, a belief in the mysterious virtues 
of the mineral rod, is the most common of these delusions. Prob- 
ably masy of our intelligent citizens can hardly credit the state> 
‘ment, that there are men in various parts of the State, who profess 
not alittle skill in this enchantment, and are not unfrequently sunt 
for, one or two days’ jouracy, to decide whether there be ore or 

of water in a particular place, In general, but not always, 

of divination belong to the most ignorant clases 

in society ; for not Jong since, a venerable and respectable man of 

good lion, sincerely thought it his duty, occasionally to pere- 

grinate wish his divining rod, because ir would work in his hands; 

and nota fow intelligent men have a secret belief that the branches 

of a witch hazle are attracted downward towards mineral sub- 
stances, when in the hands of a cortain individual, 

9 
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The following train of circumstances often takes place. A 
man, ignorant of mineralogy, finds upon his farm, a specimen of 
iron pyrites, or yellow mica, or galena, which he mistakes for gold 
orsilver. Even if he shows it toa mineralogist, and is told that ho 
is mistaken, he suspects that his informant is deceiving him, in 
‘the bope of getting possession of the prize himself. He resolves 
to begin an excavation. And he sees enough, in the shining parti- 
cles of mica and feldspar that are thrown out, to buoy up his hopes, 
until his purse is well nigh drained. 

It was probably in some such way, that the excavations were 
made in Worcester and Sterling, at the mines of arsenical iron and 
carbouate of iron ; although, in these cases, there would be suffi- 
cient ground for obtaining some of these ores, since they do some- 
times contain silver. But I cannot conceive why such extensive 
excavations were made, when a chemist might have easily settled 
the question as to their nature, by analyzing 100 grains of the ore, 
unless it was on the erroneous supposition, which I find to be com- 
mon, that metallic veins generally become much richer and larger, 
and even change their contents, as they descend into the earth. 

‘The decomposition of iron pyrites, producing heat and sometimes 
explosion, is supposed by some to be a strong indication of miner- 
al riches inthe earth beneath. The man of the witch hazel rod is cal- 
led, and if he confirms the suspicion, as he usually will, the excava- 
tion is commenced ; noris it suspended until a heavy draft has been 
made upon the man’s pecuniary resources. An extensive excava- 
ion was made, many years ago, I am told, in Hubbardston ; and from 
the character of the rock there, I suspect that pyrites gave the first 
impulse to the undertaking. In Pepperell, an individual bas been 
engaged for several years, in pushing a drift into the rocks, which he 
has penetrated eight or ten rods; although individuals who have 
visited the spot, (I have not,) can discover nothing but iron pyrites. 

In the year 1815, an individual succeeded in getting a company 
formed and incorporated with a capital of eighty thousand dollars, 
called the Easton lead and silver mining company. ‘The fruits of 
their labor may be seen in an excavation, in red granite nearly one 
hundred feet deep, at present nearly filled with water. I could 
not find a particle of ore, of any kind, in the fragments blasted 
out. A final stop was put to the work, by the killing of two men 
in blasting. - 

Forty years since, a shaft was sunk in Mendon, in search of the 
sprectous metals. A little specular oxide of iron occurs at the 
place. 

Not many months since an individual called upon me, with 
specimens of black blende or sulphuret of zinc, found in a neigh- 
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“which he 
: fim « ih sg moral er, Li 
Socegege cneting bee,” Bec tecnlycien waste 
o engage in ore. wasto 

pim to commence an ex; withmore ardor The 

rock lying in the Gold. ‘The 
even if that ore was of no use, it 





"mina act nc th ty a 
th ee fa residing not far from the 
or ches a farmer, not 

coniss af Blase Messac | off froma rock upon his farm, « 
Peet alias me obiia Eioalicactnaiie mares 
Lyte of silver, Krom that time till the day of his death, be 
searched in vain for the rock from whieh it was broken. The in- 
eaten im his ill success, was, that Satan, (iho 
storie xo multitudes, (o have unlimited power over the min- 





eral treasures of the earth,) had concealed or REeRcIa the pre- 
cious vein. Conceiving, however, that some of his posterity might 
beri rgb of interest that personage than hinwelf, he reserved 


ing she ore, in the instrament which conveyed 
Seinae tile i His posterity were not forgetfol of the 
reservation ; stay were convinced it would be of no use to 
sin con meet with some individual who had on- 

(as the phrase is with the class of people 

von Lam Peery with tis Satanic majesty. Last year they 
heard of such a man, a German in Pennsylvania, who had ob- 
tained possession of a wonderful glass, through which he could 
discover whatever lies hid beneath the soil, ‘Tho German was 
persuaded to visit the spot, and when I passed through the place, 
a little more than a year ago, an oxcavation was shout to be com- 
meneed under his direction, And L have since been told that the 
work was prosecuted till the owner's property was well nigh ex- 


‘Still more ridiculous than the opinions and practices above men- 
tioned, aro some still existing in a few places in the State, relative 
to Geposits of money, said to have been made by one Kidd, acel- 

buceaneer of early times. The statement is, that he fre- 
bagi ascended our streams a considerable distance, and buried 
banks, large sums of money. These are supposed to bo 


——— 
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our mineral resources. Yet imperfect as is our acquaintance with 
these, 1 think we need not fear a comparison, in this respect, with 
any othor Need ‘of the country. Other states possess particular 
lich are more valuable and interesting, and calculated 
ee more than ours; yet where is the teri- 
be ing in a greater number of rocks and minerals, of real 
t utility, whose quality is excellent and whose quan- 
tity is inexhaustible? They are, indeed, of such a character, that 
they will increase in value for several generations to come. ‘That 
is, we may calculate that the demand for them will increase dur- 
ing that period, and this demand will lead to the discovery of va- 

ey er valuable. ae . 
we have regarded our geology only in an economical 
tof view. I bope to show inthe subsequent parts of my 
that it is not less interesting to the man of taste and sci- 

ence. 
Respectfully submitted, 
Eowanp Hirencocx. 
Amherst Celoge, Jan. 1, 1829, 














TOPOGRAPHICAL GEOLOGY. 


To His Excertexcy Levr Lincoux, Esq. 
Govenxon or Massacuuserrs. 


T save supposed that my account of the Gi of the State 
would be quite imperfect, without some notice of our Scenery, 
Strictly speaking, indeed, scenery is not geology: and yet the 
contour of a country owes its peculiarities in a great measure to 
the character of the rocks found beneath the soil: so that the 
geologist, by a mere inspection of the features of the landscape, 
can form a very probable opinion of the nature of the rock fore 
mations. The extended plain, he will pronounce alluvial, or ter- 
tinry. ‘The precipitous ridge or _mouniain, if dark colored, will 
indicate trap rocks; if light colored, : if the summit be 
rounded, and the aspect red or gray, h pect it to be made 
up of sandstone. ‘the more extended and less precipitous moun- 
tain ranges, stretehing away over many a league, correspond more 
nearly to the outlines of primary rocks. In short, the connection 
between the aspect of the earth’s surface and the nature of the 
rocks beneath, is so obvious, that I have thought it would pot be a 
misnomer, to denomipate an account of the natural scenery, Top- 
aprerticst Geology... In the following sketch of the scenery of 

lassachusetts, my principal object will be to direct the attention 
of the man of taste to those places in the State, where be will 
find nataral objects particularly caloulaed to gratify his love of 
novelty, beauty and sublimity. 1 have not the space, bad I the 
ability, to describe them with the vividness and fullness of the 
poet or the painter. But by sketching their obvious features, I 
‘would hope to induce gentlemen of leisure and intelligence, who 
are lovers of the beautiful, the sublime, and the picturesque in 
nature, to visit and more minutely to describe then. 
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a4 Topographical Geology. 


The most striking objects in the scenery of a country, where 
they exist, are high and precipitous mountains; especially if ex- 
tensive plains, traversed by rivers, stretch away from their bases. 
T shall, therefore, in the first place, describe, those conspicuous 
peaks and ridges in the State, whose summits afford wide and in- 
teresting prospects. 

‘Massachusetts is peculiarly mountainous. But mountain scen- 
ery is not particularly interesting, if the slopes are gentle, and the 
outlines of the hills are much rounded. It needs the sharp tow- 
ering peak, the craggy and overhanging cliff, and the roaring tor- 
rent beneath, to arrest the attention, and excite strong emotions. 
Such objects are numerous in this State, especially in the western 
part. Here we find some scenery that is truly Alpine. 1 begin 
with the highest point in the State, viz. 


Saddle Mountain. 


“We have in Massachusetts three lofty and extensive ranges of 
mountains, crossing the State in a north and south direction, The 
summit of the Taconic Range, corresponds nearly with the west 
line of the State. The Hoosic Range is separated from the Ta- 
conic by a valley several miles in width. It occupies all the east 
em part of Berkshire county, and the western part of Franklin, 
Hampshire and Hatnpden ; being from 30 to 40 miles broad, and 
extending easterly to the valley of the Connecticut. East of this 
valley belt of mountainous country, embracing the eastern 
part of Franklin, Hampshire and Hampden counties, and the 
whole of Worcester county: but no specific naine has been ap- 
plied as yet to this range as a whole. 

Saddle Mountain does not belong, properly speaking, to any of 
generally recarded as a spur 















these chains of elevated land; thoug! 
from the Hoosic range. But it is in fact an insulated eminence, 
mostly in the town of Adams, and nearly surrounded by vallies, 
above which it rises 2.800 feet, and nearly 3,600 above the tide 
water of the ocean. It is chiefly the insulated character of this 
mountain, that renders it so striking an object in the scenery. Its 
summit is supposed to bear a resemblance to that of a saddle; 
and hence its unpoetic name. The highest point of the summit 
ch more appropriate designation, viz. Graylock; from 
aspect which the upper part of the mountain presents 
ner months, During that season, the frost attaches it- 
vhich, thus decorated, it needs no great stretch 
of imuginotion to regard as the gray locks of this venerable moun- 
tun, As tho cold increases, the line of congelation sinks lower 
ant lower, covering more and more of the mountain with frost 


















that would overlook them. 

[know of no place where the mind is 30 forcibly im; by 
the idea of vastness, and even of immensity, as when ran- 
ges abroad from this eminence. T the south you havea 


down or rather overlook, the Taconic and Hoosic mountains ; 
which from the valley beneath, seem of such towering height and 

these mountains, on every side, you sen the 
surnmits of peak beyond peak, till they are blended with the distant 
sky. The objects in the immediate vicinity of the mountain do 
not arrest the attention ; though from the northern point 
of the sammit, I should suppose the valley of Williamstown must 
be delightfilly exhibited. Still, the vast depth of the valley around 
you, as you stand upon Graylock, contributes no doubt to swell 
the feeling of immensity and sublimity produced by looking abroad 
among such a sea of mountains: 

‘Upon the whole, however, 1 was more interested by the phe- 
nomena exhibited in that part of the mountain called the Hopper, 
than by a view from the summit. As the traveller descends from 

», let him follow out the naked summit of Bald Mountain 


which seem (a) it is not strictly s0) to converge to a point at 

the ee The tern ot these ia ipteaieate Eisele 

lizzy on looking into the gulph. ‘These slopes are all covered 
10 
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5, Mount Washington, &¢. 8T 
‘is a lofty and rounded spur from the Hoasic called 
‘Wastingion Mowseing a tame too moc ke Mons Washtogton 


‘The same may be said of numerous distinct summits that crown, 
: of the Taconic and Hoosic. It is extremely exe 


jing of the distant mountains ; some new peal or ridge rising fan- 
tastically in the horizon; some new village crowning the distant hill 
with its neat white houses and chureh spire ; or some hitherto un- 
seen valley opens before him, through which tumbles the mountain 
forrent; while the vast slopes of the valley present so much diver+ 
sity, softness, and richness of foliage, as to a lovely resting 
place for the eye. 





Ta such mountainous regions it was natural for the first settlers ~ 


to select elevated sttuations fora residence. Hence in many in- 
stances the tops of these ridges are crowned with many pleasant vil- 
Tages. Among those which are thus situated and afford the most 
parrot be named Blanford, Granville, ‘Tolland, 
Chester, |, Peru, Windsor, Chesterfield, Goshen, Cum- 
Plainfield, Ashfield, Hawley, Shelburne, Rowe, Heath, 
and ‘To one accustomed to reside in a valley, it is inter- 
esting to witness in one of these places, the setting, but more par- 
tico! the rising of the sun: when byl phe ly he will see a 
dense fog resting upon the vallies below, and shutting out the sun, 
while it shines in a its glory upon the hills around the observer. 
In the elevated region cast of Connecticut river, a still larger 
number of villages have been built vpoa heights commanding wide 
horizons: and some these, being ina superior style of architect- 
re, are most attractive objects to the distant traveller. What for 
instance can be a finer object, than the beautiful village of Leives- 
ter,seen at the distanco of six or ight miles! or than Shrews- 
bury, Grafton, Charlton or Rutland! Similarly situated are Dudley, 
Sutton, Mendon, Hopkinton, Spencer, New Braintree, Hardwick, 
Barre, Petersham, Shutesbury, New Salem, Templeton, Winchen- 
don, Princeton, Westford, Andover, &c. The extent and beauty 
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Mount Holyoke. 7 89 


he wonders why the winds and storms of centuries have not broken 
it down. pee erren ‘the mountain benvath him, 
the absorbing. For it is not a barren un- 
4 on teat sooroay ets ob evil valley, 
‘ified in the summer with grass, corn, jee and 
whatever else laborious indusity has there reared. On 
and a little elevated above the general level, the eye turns ak 
orale perl sas Northampton ; ex in its 
hi wellings an unusual degree of neat~ 
eee SSiudeuaoretertis ti t, the quiet and eub- 
stantial villages of Hadley and Hatfield, still farther east and 
more distant, Amberst with its College, Gymnasium, and Acade- 
ee ae —— form pleasant resting places for 
peste ask of all arrests tho at- 
te oe the cm laste, pend src necticut, winding its way 
enol yet me t beautifully, ‘h the meadows of Hatfield, 
Hadley, and Northampton; and directly in front of Holyoke, as it 
it loved to lingor in so tranquil a spot, it sweops around in a grace- 
falcurve of miles extent, without advancing in its oceanward 
course a hundred rods. ‘hen it passes directly through the deep 
between Hol; and Tom, which its own waters, of more 
fh other agencies bnye excavated in early times, Bolow 
Bea Beastie isin full view, like « serpentine mirror, 
= cat twenty miles. And through a deception, explicable by 
the laws of ive, there seems to be a gradual ascent of the 
river, the distance, till at its vanishing lace it seems eleva- 
ted nearly to a level with the eye: justas the parallel sides of 
ees nied ayenues¢em to appronch nearer until they meet. 
valley on the south of Holyoke is not feresting, as that 
on the west and north; chiefly because the land is less fertile. 
The village of South Hadley is indeed a pleasing object. But 
Springfield, one of the lovliest spots in America, is too far removed 
for an exbibition of its beauty. Other places south of Springfield 
are indistinctly visible along the banks of the Connecticut: and 
even the spires of some of the churches in Hartford, may be seen 
bs weather, just rising above the trees. Still "farther south 
ik tne may be seen the abrupt pereastos bloffs midway 
Hartford and New Haven; aud looking with a telescope 
Hoes these, other low hills may be indistinctly seen, which 
bo the trap ridge encircliog New Havon. 
the south thwest, the observer bas before bim on the op- 
of the river, the ridge callod Mount Tom, rising one or 
tro ene 1 higher than Holyoke, and dividing the valley of 
the Connecticut longitudinally. ‘The western branch of this val- 
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Thiten’'s Pier, Mownt Tort, &c. on 


which for » ot Sie aa ate a gs 


bea 
have now said, every intelligent man will perceive that 
are very similar to fat et aot ana sich foes 
*s Cave and the Gient’s Causway. ‘The nature of the rock 
too, is essentially the same in all these places. Why then may I 
eee co) bene dess rock, eee Pier? ee 
f not 1s tion to attract tention 
ios eo Halve eo thiaspou? Hitherto it tanteaey ! 


passed un- 


Mount Tom, 


As this is liigher than Holyoke, and insulated in the same 
valley, the view from its summit cansot but be commanding ; 
most of the interesting group of objects around the base ofthe 

+ is wanting the latter. Hence Tom is not much 
; while daring the summer months, Holyoke is a place 
resort. 
ed from this mountain one summer morning, a strikin; 
yet the whole valley of the Connecticut was enrel- 
and Tom with a Les other none srs on 
greenstone ren; ', alone rose al © Vapor. 
jini ly and ibe wind gently bowing, gave To ibis fog 
resemblance to an agitated ocean. To the north ani 
seemed illimitable; but on the east and the west, the 
tain ranges that form the boundaries of the valley of 

fiewt, constituted its shores. I could not but feel trans- 
to that remote period, when this great valley was en- 
like manner, by water, and Holyoke and Tom formed 
low and picturesque islands upon its surface. 

Sugar Loaf Mountain, 

No object in the valley of the Connecticut, is more picturesque 
conical peak of red sandstone, which rises almost perpen- 
500 feet above the plain on the bank of the Connecticut, 
inthe south part of Deerfield. As the traveller approaches this 
Hill from the south, it seems as if it summits were inaccessible. 
But it.can be attained without difficulty on foot, and affords a de- 
Tightful view on every side. The Connecticut and the 
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and conglomerate ridges 
“yrds eatin ster of 
See’ 





ag « = m 
Bi laproportioned leg, Ike Kangarco,. 
it eared B sbeeeel Moot ms Snake Ha Ber own 
Mountain, it ount ‘Sugar Loaf, Blue Moun- 
‘Deorfield Mountaia, be introduced. Holyoke, Taconic, 
Hoosic and Wachusett, Teaeedeiie ‘though most of them 
bave an Indian origin. It would have been fortunate, if our fore- 
Saenimecer stir general 16 supersede the aboriginal 
For what mountain ‘can evar become an abject of 
ae pried ae beauties and sublimities A 
not it into'a nation’s poetry, without produc 
most ridiculous associations ! Fortunately there are fovea de 
in the State yet annamed. {1 is to be pen that men of taste, 
will see to it, tatneither Tom, nor Toby, nor Bears, nor Rattle 
‘nor Sugar Loaves, shall be Saddled upon them. 
‘Vo the eastern part of the State, the interesting mountains are 
fow. ‘The lfiest and mot stiking ia 
r ; Wachusett. 
This. mountain is in Princeton, whose ge weral elevation, above. 
ocean, is 1100 foet: and the meal} lifts its conieal head 
foot higher, s0 25 to be 3000 feet above Mussuchusetts Bay. 
The escent on foot is not didicult.. From the summit, which ia 
een more than paked rock, the eye takes ina vast extent of coun- 
pg tae On the east and south the distant hills are com~ 
and seem to possess an even outline, Onthe west 
Ean west, mountain ridges and peaks succeedyone another, 
more and more Cie until the distant Hoosic and Green 
jing fade away. into the blue heavens. Soveral neat villages 
around the base of this mountain with numerous ponds of consid 
erable extent, per on palecstting variety and Tivolness to the pic- 
ture. Probab! 








Harbor; and this is another 

Pee en ‘an imposing sight; but 

when that ocean is studded with islands, most picturesque in 

‘and position, and the ent sail is seen gliding among them, 
be insensible i I, whose soul doesnot kindle at the scene, 
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i one 
ere ‘of § ae gion. Dest in Deersh 
tre 40 regula, that were: pene meet sirens 
might, at first view, regard it as indebted to =e 
Ciara At any rate, in that country it would [peters 
been wrought into a second Sphinx, or some other i 
ster. ut to the student of nature it is no less iasretngna the 
work of God. A litle tothe left, as seen from the place men= 
easy above, the southern poiat of the Deerfield Mountain, some- 
called Noh Sugar Loaf, appears, as well-as the: Bold wese 
pees range Ge penal efiars and a litle to the Fight, 
across the |, Mount Toby is in full view. The sketch, 
Pine. VIL. was taken considerably nearer to Sugar Loaf, and dif 
fers somewhat from the above description. 
Ravine of Westfield River. 
Wostheld river hag found or formed a doe across'the 
whole eastern slope of the Hoosic range of Moonttios, 
the towns of Westfield, Russell, Blanford, Chester, and 
Geld. ‘The ravine through which it passes, is for the most part 
Si ela cuts across, not only the general direc- 
tion of the mountain ranges, but across the rock strata also. 





’ 





Ravine and Gorge of Deerfield River, 
‘Still more remarkable is the gulf through which Deorfield river 
a southeast direction, nearly across the whole of the 
: ‘between the Connecticutand Williamstown 
valleys. Perhaps the best route for vente this ravine, is to take 
the turnpike road from Greenfield to Williamstown. On this 


most d | view of Greenfield, as hi 
west of that place; and as to the defil 
river rans’ ) Shelburne 








and sublime objects to the man who has the-strength and courage 
to pass through it. From the west part of Shelburne, however, to 
the foot of the principal ridge of Hoosic mountain io Florida, a 


places | pressed een the bill and the river. In one spot 
it is actually sustained a hundred feet above the river, upon piles 
driven into the steep and naked declivity of a mountain slide. 
boy atin nearly the whole of Charlemont, the hills recede so 
far from the tiver, as to form an alluvial valley of considerable 
width and fertility. ‘The loftiness of these bills, however, and the 
it “ain of Iatoral ravines, through which the small trib- 

Id river disembogue, keep the attention of the 
tasteful man awake, As he gocs westward, these hills approach 
aearer and nearer to th become bolder in their outlines, 
and steeper in their deci , ill at length, in Zonr and Florida, 
they shoot up, sometimes a thousand feet High, in a variety of 
spiry and fantastic forms, and the traveller, as he looks forward, 
can often see no opening through which the river can find its way. 
The murmuring of its waters, however, at the bottom of the gulf, 




















beautiful towns in New England. And if he wishes still farther 
to witness the riches of the surrounding scenery, let him ascend 
ee ea nee ee a wide scene of 


Boston Harbor. 

‘Let no man imagine that he has seen all that is interesting in the 
of Massachusetts, until he has made an excursion by water 
chy an npn afolege re as estan ioe A 
i an imposing ject when secn the water, es- 
dally, if like Baston, its site be considerably unequal and slope 
toned he ener. Bat he sumerus ‘lends it this barber, 

some of exceedi ictus en unique in @ 
‘ance, constitute no = Ppart ofithe attraction ti a obsthie delighetal 

‘excursion. 


View from the State House. 

‘Upon the whole there is not a more magnificent in 
Massachusetts, than that from the dome of Slate Hess in 
Boston ; and it will bear a comparison, it is said, with the most 
celebrated views of a similar kind in Europe. This noble build- 
ing stands upon Beacon Hill, the highest spot in Boston; and the 
lantern upon its dome is about 200 feet above the harbor. From 
this elevation the whole of Boston, with its wharfs, shipping, and 

jlke edifices ; all the islands in its harbor; the shores of the 
Tined with villages and cultivated elds ; and within a circle 

‘af ten miles, not Jess than twenty villages, containing, with Bose 
ton, more then 120,000 inhabitants, are here surveyed at a 
Almost every dwelling of this numerous population, 

is, indeed, visible: and it is rare to see in a circle of so small 
extent, as many edifices so elegant; and so few that indicate 
extreme poverty and wretchedness. So richly cultivated is the 

2 





Loe ~ Topographical Geology. 
' Sane Oe iat ne aera wae 
poker a ep at deena Sentence ; 
trees; but Mpage aed a yi vk 
js egielete maeees 
Sil greatly es the pleasure of the a 


scenery of the eastern continent, =~ 
‘Art, glory, freedom fails, though Natare still is fair? = 


‘edge and virtue in the community, that renders it possible to sus 
tain a proper balance between liberty and law, Foreign nations 
my predict that our beautiful republican system will be ephem~ 
. It will, indeed, pass away, wheoever unprincipled ignorance 
shall be permitted to ee cenye But so long as intelligence and 
moral prisciple predominate in the community, the ark of 

is safe. At any rato, it is cortain that we do now euler the bles- 
sings of freedom, and the means, widely diffused, of intellectual, 
moral, and ere cultivation. aaa a Cage conten 

competence, ines, are even i¢ lowest 
es in the wacrtentd ‘The traveller of a benryeiee heart will 
rejoice to see, a8 he wanders over the hills and valleys of our 
» how very few in the community have not all the 

‘essential means of human happiness within their reach. He 
not fear being detained for days in the wildest and most secluded 
parts of the For scarcely will he find the hut, where if 
really noeding shelter, he will not find a welcome, and all that a 
temperate man needs to make him comfortable. Aman who has 
tly been thrown into such situations, or in other words, has 
opportunity to learn the character and circumstances of the 





Reaneshtomer of the celebrated sachem Phillip, still com- 
of the surrounding region ; and we see at 
once ons wy that sagacious chieftain tected’ 


serra ond south shores of MamichossreiBey present much 
scenery of such a sui generis or peculiar character, as to render 
it extremely intoresting to ono accustomed to it. As a gonoral 
epee ‘0 great a contrast in the appearance of the two capes 
that form this Bay, that a visit to the ono, only prej se the way 

for rendering more interesting, an excursion to the o Wewill 
Fredavest the traveller to start from Boston and frst ceoad along 

the north shore of the Bay. 


Nahant. 
He will not fail to visit Nahant; which will be the first place of 
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peculiar interest he will meet with along this coast. It is a bold 
rocky promontory, connected by alow sandy neck of land with 
Lynn: or rather, it consists of two islands connected together, 
and with the main land, by ridges of sand and pebbles. At low 
water, a perfectly smooth beach of the finest sand is laid bare, 
which constitutes the road from the maioland; and this sand is so 
firmly compacted by the perpetual beating of the waves of the 
Adantic, that neither horse nor carriage make scarcely a perceptible 
impression. Hence the ride becomes a delightful one; and although 
the promontory itself has avery barren and desolate appearance, 
yet the singularity of the surrounding scenery, the neatoess of the 
houses, built ina peculiarstyle, and the wide extent of the horizon, 
conspire to render the prospect during the summer of a most at- 
tractive character. It is a place of great resort in the warmer 
months, and a steamboat plies daily between this place and Bos- 
ton. The vicinity of the spacious hotel at Nahant is very interest- 
ing to the geologist : but the particular characteristics of the rocks 
must be deferred to a subsequent part of this Report. 
Cape Ann. 

T have already spoken of the rockiness of the coast inthe vicin- 
ity of Salem. As we proceed towards Gloucester, which occupies 
all of whatis properly called Cape Ann, the ledges multiply ; and 
on the Cape the forests are ‘ogally cut down, while the surface is 
almost literally covered, either with rocks in place, or with bowl!- 
ders of every size. In the northwestern part of Gloucester partie- 
ularly, the soil is almost wholly concealed by tbe countless number 
of these rounded masses. Over nearly all the Cape, indeed, sien- 
ite of every description mects the eye in immense quantities; and 
the traveller naturally enquires whither the soil has been carried, 
which must once have covered the rocks ; and what mighty flood of 
waters could have swept over this region with the fury requisite to 
produce such devastation. Scenery of this kind, would be regarded 
as extremely dreary, were not the desolation garried to such an 
extent as to be interesting by its novelty. It is scarcely possible 
for any man, however little interested in the bizarre of natural 
scenery, to traverse this region for the first time, without having 
his attention forcibly and constantly directed to the landscape 
around him. And hence this must be one of the best excursions 
for those afflicted with ennui, that can be found. More extensive, 
however, and in general, finely contrasted with the scenery of Cape 
Ann, is that along the south side of the Bay. 























Nantasket Beach and Hult. 


Su; traveller tostart.as before from Boston, the 
Lm land connecting the settlement, of Hull, 4 
aan | must not be passed unvisited. ‘To say nothing of the 
ieee of this peas epestinia t the entire 


ceterth 
etn thay that ea 10 Nabent, Th it House and the 
apn in view, as ee toward Hull, 


ieee and then the pleasant and situation 
. ene of Hull, (aearrl pacar eg 
eet this beach iota Cod, the traveller should 
the north shore of Cohasset—the most rocky 
matte Commonwealth. 
Laie pe 


oan A ae fo cross the traveller's path to make him feel that he 
was in the depths of an Arabian or Ly biandesert. Very different 
from Bedovins, however, f 





In the midst of the sands he will find many an 

fortable and not Sh 

habited by a 

cient in intel 

Cape are, fadead, bat one story 

part convenient and comfortable ; irsitee tho marks of a thrift 
and indepen 

eri the peel barrenness of the landscape. 1 could name sev- 
parts of Massachusetts, where the marks of poverty are far more 
striking than on Cape Cod. 
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i¢ sand is 30 yielding that the traveller will find it more con- 





the reach of the tide, and at the enema 

beverage npc 

possible they should athing as a regul 

a eee ie pass, ieee y to bo found here 

|, should ) Where travelling in a. carriage, 

be Kctoabrers on pag Nae very a0 ‘odder cea 

tained, except by transportation, for horses. But the most. 

object in this these the ae windmills erected between 

the dwellings and the harbor, salsa’ ping up the water into reser 

voirs for ition. “When set in brisk motion by the wind, stand~ 
ing as they do between the traveller and the dwellings, as! 

Aah besna tonsil pets acer pebyin -," Jn 

short, a visit to Provincetown by land, would probal Yee 
‘be quite as effectual a remedy for eanui and other fashionable 
plaints, as a resort to Ballston and Saratoga, 

* In crossing the sands of the Cape, I noticed a singular mirage 
or deception, which was ea obecrned by my travelling conpion 
In Orleans for instance, where the ocean is within a short 
oa cither hand, we seemed to be ascending at an angle of three 

or four ; nor was I convinced that such was note 
antl turning about I perecived that a similar ascent appeared in 
the rond just passed over. I shall pot attempt to explain this opti- 
eal deception = but merel; » that it is probably of the same 
kind, 2 that ebserved by Humboldt onthe Pampas of V Venezuela ; 
fall around us, says he, ‘the plains seemed to ascend towards the 


In crossing the island of Nantucket, in company with ates 
of that mle, T noticed the same phenomenon, th there less 
strikiog. Afterwards, I saw it for miles on the plain in the south+ 
eastern part of Martha’s Vinyard. In the latter ease, the plain 
was covered with low shrub oaks. 
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‘ Nantucket aid Martha’s Vineyard, 
if wishes co enjoy more of the peculiar scenery of 
. i atone ee bak 
Retocket Martha's ard. The ieee pant he will 


find.to be an extended plain, 15 miles in its longest direction, and 
but. i above the ocean ; containing not one tree, nor 
a [ much size, except in the immediate vicinity of the vil- 


“ a dwelling will meet his eye, except a few unin- 

ted huts, scattered along the desolate shore, as a refuge to the 
shipwrecked sailor. Yet from 12000 to 14000 sheep, and 500 
cows find nourishment on this island; and in not a few places, es- 


Gay Head. 

‘The most interosting spot on Martha’s Vineyard is Gay Head; 
which constitutes the Rehan extremity of this sland, and consists 
of clays and sands of various colors. Its beight cannot be more 
than 150 feet; yet its variegated aspect, and the richness of its 
colors, render ita striking and even splendid object, when seen 
fromthe ocean. The clays are red, blue and white; the sands, 
white and yellow ; and the lignite, black ; and each of these sub- 
stances is abundant enough to be seen several miles distant, arrang- 
ed ia general in inclined strata; though from being unequally worn 
away, apparently mixed without much order. The top of the 

is crowned by a light house, which commands an extensive 
free Scarcely a tree is to be seen on this part of the island, 
it is owned and inhabited by the descendants of the Indian ti 
that once possessed the whole island. It will be seen in the sub- 
sequent part of my Report, that this spot esses peculiay at- 
tractions for the geologist and mineralogist. During my last visit to 
the spot, three days were fully occupied in interesting researches. 


WATER FALLS. 


‘We have one or two water falls in Massachusetts of sufficient 
magnitude to be denominated cntaracts. And as wo might expect 
in @ mountainous region, cascades are numerous. 
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ciariepaanpimcageh ‘over a mountain Iake, and pipes 


bly the coves along the cp as for shi 
now river. i the vicinity of 
these fal of Ptteida hee 


e also is a dam across the Connecticut, about ten, 
be " Lopprebond shese falls have beon confounded with ‘Tur 
; and hence the latter are sometimes called Miller's Falls. 
however, be said to have as yet any well established 
ame. For a reason which will hop below, 1 oes 
ten years siace, ing account which 
lished of the Connecticut valley, 10 fmgrinetert Shek al 


ner’s F la and Gea. Hoyt, in his History of the Indian Wars, 
has | the same designation. I am aware, however, how 
it is to make popular and prevalent, a new name for 


ena pject; although in the present case, I doubt not, that 
with the history of this spot, would say that 
0 ped the name of Capt. Tumer to this cataract, is appropri- 
ate and j aes 
aerators ears ago, a party of Philip's Indians, havi 
ori in the vicinity, resorted to these falls. to tal ooh 
the aa § of h MY, oe al fram Boston, marched from 
150 mea, and ¢ by surprise upon the Indian 
fa sao morning at ey. Flight The Indians being totally 
Paris for an attack, fled in every direction ; some springing 
pap ad without paddles, were precipitated over the falls 
ico a Vasioty eee ecnas ae ati 
et the Indians who escape ing, joit 
ane ‘Turner's ptelogh ate they were eran moa 
Killing thirty seven, among 
whom was Capt. Turner, me wilh not the public do the justice to 
this brave but unfortunate officer, to send down his name to pos- 
Sea percted with that of the spot where he conquered and 
During high water, the roar of Turner's Falls may be heard 
fix to ten mil ‘The magnificence of the cataract is greatly height- 
ened at such a season, 
Tn order to visit Turner’s Falls, one must turn aside from every 
ges public road ; and alpeng but four miles from the village of 
reentield, this circumstance #I jows why they are so seldom re+ 
sorted to by travellers, ae ) 


‘Turmer’s See, river. 
lees t; and near its mouth is a fall of considerable 








Cascades. Wd 


thus assists in removing mass after mass of the rock from its place. 
A slight inspection of the place will show that such was the mode 
of its formation ; although one cannot but perceive that a great 
length of time was requisite for the whole process. There is not 
the slightest appearance of any convulsion at this place, since the 
original elevation of the strata. The correspondence between the 
salient and reentering angles on opposite sides of this stream, is no 
greater than exists in every stream ; and all the appearances at the 
place forbid the supposition often made that these sides have been 
separated from each other. The length of this gorge is from 30 
to 40 rods. Above is a deep glon; and below, the stream passes 
through a deep ravine. Two water falls near the lower part of 
the gorge add much to the interest of this spot. And although 
the geological chronometer here exhibited, is to the reflecting mind, 
its greatest attraction; yet the wildness and ruggedness of the 
scenery draw not a few visitors. The term ‘glen,’ usually applied 
to this spot, is certainly a misnomer. For it is a gorge connecting 
a glen with a ravine. 





Cascade in Leverett. 


I have recently ascertained the existence of an interesting water 
fall on the northeast side of Mount Toby, in Leverett. The con- 
glomerate rock of that mountain has been subject to powerful abra- 
sion in early times; and being divisible into masses of great thick- 
ness, by fissures nearly perpendicular to the horizon, the sides of 
the mountain frequently present perpendicular walls of solid rock, 
and sometimes a succession of precipices in the form of vast steps; 
while the huge fragments that have fallen down, lie scattered along 
the base. Such is the case at the spot above referred to; where 
a large brook, called ‘roaring brook, comes tumbling down by a 
few successive leaps from the height of 200 or 300 feet. The 
waters have worn deep chasms in the rocks, and the scenery around 
-is of the wildest and most romantic character. Every thing there 
—the lofty forests—the overhanging precipices—and the accumu- 
lated rocky masses below—remain unmodified by the hand of man 
just asthe mighty agencies of nature have left them. 

Cascade, Natural Bridge, and Fissure, on Hudson’s Brook. 

‘The present falls on this rivulet, which run through the north 

rt of Adams, are of far less interest than the deep chasm which 
its waters have exci d in the white limestone. ‘This limestone 
terminates on the south in a high precipice, over which the stream 
once fell, But it has worn a fissure from 30 to 60 feet deep, and 
30 rods long, in this limestone, and left two masses of rock connect- 











At A, and B, tho rock is but slightly removed from it original 
sition 5 butin the space between points, the slate ijeete 
aye been worn away so as to cause the whole conglomerate stra- 
tum, which is from 50 to 60 feet thick, and consequently of im- 
mense weight, to fall down, produeing the Gssure a, and the cavern 

rT is nine feet wide at the top, and open tod, 40 fret ; 
below which it is filled with rubbish. The cavern is wider than 
this in some parts, though very irregular in this respect. _Tts bottom 
also is rendered quite uneven by the large masses of rock that 
have tumbled dowp, In the deepest spot, (56 feet) the rocks are 
Se fo thie surface, so as to let in the light from above. The 
le of the cavern is 14Sfeet. Its general direction is near 
Ty cast and west. But towardsits eastern part it turns almost at right 
to the left, in consequence of the rock a, having been brak- 

ep in a north and south direction from the mass of the mountain, 

Some who visit this spot are disposed to call in the aid of a con- 
vulsion like an earthquake to explain the huge fractures there 
exhibited. But afier seeing so many other marks of the powerful 
action of atmospheric and aqueous agents on this mountain, L ean- 
not but believe the cause 1 have assigned to be sufficient, The 
place is well worth visiting by all who have not examined other 
caverns and fissures extensively. 

‘On the opposite side of Mount ‘Toby, a little south of the cas- 
eade that has been described, one or two other caves occur, more 
irregular but less extensive than this. They have been produced 
by the enormous masses of the mountain that have been here 
mixed pellmell together. : 

Caverns in Berkshire, 
‘These all occur in limestone ; and are so similar, that itis hardly 


ee to describe them separately. ‘Two exist in the south 
part of New Marlborough, containing several apartments and some 











Perhaps no country in the world exhibits in its automnal scen- 
ery, so rich a variety of colors in the foliage of trees, as our own. 
Bot it is particularly beautiful in the more mountainous parts of 
the land. The trees, whose leaves give the livuliest tints, are the 
maple, the oak, the walnut, and the sumach ; while the pine and 
hemlock retain their and if these species be funtusti« 





cess in the eyos of achomist does not seem, as I believe it does 
fo most men, a condition of sickness connected with the decay and 
= of the leaf. ‘He viows it rather as 2 beautiful illustration of 

‘means whic natare possesses to luce variety. ‘True, itis 
one of the more advanced steps of Laas life ; but does not 
seem to be diseare. Or if any are disposed to consider it such, it 
cult to be looked upon as nature descending joyfully in her rich- 
eet dress into her wintery grave, in exulting anticipation of a 
speedy resurrection. 


* Annales de Chimie et de Physique, Vol. 38 p. 415, 
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6. View of Sugar sketch 
focal a mile south of the base of this conical ele- 
vation, On tho we look up the valley through which the 
‘Connecticut runs ; and on the teh, appears what is called North 
Loaf; it being the southern precipitous termination of the 
ridge that runs through Deerfield, &c. Both elevations, 


2 View ot the Confuenceaf Deefeld nd Connecticut Riv 


seen through a gorge in a greenstone ridge, appears on 
Teh in the drawing ; beyond which, Deerfield meadows open: 
and in the distance, rise the primitive ri of Shelburne, &¢, 
Deerfield river flows towards the right hand side of the sketch, 
where it mi ‘ith the Connecticut that comes in from the 
north. ‘Lhe seen on the right in the drawing, is on the 
Connecticut, a litle above its junction with the Deerfield. Af 
‘iting, these streams pass southeasterly, as may be partially 
seen on the right hand side of the sketch. ‘The bridge across the 
Connecticut, connects Montague on the east shore with Greenticld 
‘on the west. Above the bridge, may be seen an island ; and still 
farther north, the river washes the castern base of a greenstone 
ridge, which, in the central parts of the drawing, is covered with, 
‘These central parts are more contracted than a just pro- 
sould allow, in order to bring both rivers upon the same 
sketch. (Plate VIII.) 
8. View of Turner's Falls, This view was taken from the 
place on.the north or Gill shore, already described as the best 
point for viewing the cataract. Near-the sinall buildings on the 
night, is the spot where occurred the bloody battle between pape 
and 14 Indians of which I have given .an account. in. 
the eminence a little beyond, was an India fort. (Plate 1X.) 
9. Skerch of the Gorge or ‘Glen? in Leyden. In this view 
the observer looks northerly through one of the wildest portions 
of the ragged chasm ; having before him at loast two interesting 
cascades, (Plate X.) 
Here T close the second part of my Report. It has increased 
14 
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under my pen beyond my expectations. But I could hardly 
have said less consistently with giving any thing like a correct 
w of our scenery. If what I have said should lead others to 
visit and enjoy, as I have done, the spots that have been described, 
Iam sure I shall be the means of imparting much happiness, and 
shall feel a confidence that [ have not written in vain. 


Respectfully Submitted, a 
Epwaro Hircucock. 








Amherst College, June 1, 1833, 








SCIENTIFIC GEOLOGY. 


PART HL 


To His Excettescy Levi Linxconx, Ese. " 
’ Goveexon or Massaciruserrs. 


Accorpine to the plan suggested in the first part of my Re- 

port, I now pi to the consideration of the Scientific Geol- 

of Massachusetts. n 

Javing already given a view, professedly popular, of our rocks 
and minerals which are interesting in a pecuniary respect, I shall 
make no apology for entering into full details in this third part of 
my Report, of all the geological phenomena in the State, that have 
fallen der my notice, and seem of any importance to the science, 
1s] endeavor, however, to avoid all unnecessary prolixity. 

No science is making such rapid progress as geology. Even 
since Preceived your Excellency's Commission, three yoars ago, 
several important principles have been developed by able geolo- 
gists, which I shall apply to the rocks of this region, so far as Lam 
able. In Europe geological researches have been pushed much 
farther than in other quarters of the globe; and itis an interesting 
inquiry, how far the phenomena of rocks in other regions corres 

with those in Europe. I hope to show that the rocks of 
fessachusetts exhibit some analogics of this kind, that prove an 
idantity of the causes that rosiaced them. 

‘The technical terms which I shall be vader the necessity of em- 
ploying, will be used, so far as I understand them, in the sense 
adopted by the most recent and approved authors. Geology, 
however, does not abound in terms of this kind; nor shall | em- 
Ply more than necessity requires. 

‘ought perhaps to remark that the term rock, will be sometimes 
employed, as it ts by most geological writers, to include the loose 
materials and soils embraced in tho alluvial, diluvial, and tertiary 
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| : Explanatory Remarks. 1b 


‘In describing the various rocks in the State, 1 shall, as far as 
Possible, follow a uniform order, svi Cae enti tees 
acters ; next the topography of ation; next the dip, di- 
Be ‘the strata; next an aceountof the organic remains ; 
next of the mineral contents; and finally, add some theoretical 
considerations. In many instances, however, this order cannot be 
observed; and in others, some of the above particulars will need 
Bo notice, “ 
A was in doubt for a time whether it would be advisable to add 
any remarks upon the theory of the rock formations, or the ex- 
planation of phenomena, But such an addition seemed 
plain. | steal account of the rocks; and I came to the 

to et an explanation of all the most important 
phenomena, which I describe. There will of course be a diversi- 
ty of opinion conceraing many of the theories, and especially con- 
cerning the hypotheses, which I shall advance, I bave given 
those which are most satisfactory to my own mind, afer consulting 
several of the most recent, and most able writers upon geological 
philosophy. While I could not but express plainly, my own de- 
cided convictions, I hope I have not done it dogmatically. 

A few words more may be necessary in explanation of the Geo- 
logical Map. 1 have striven to reduce it to such simplicity, that its 
plan and arrangement will be obvious by mere inspection. Some 
things about it, however, may neod elucidation. ‘Lo avoid confu- 
— and mistake, C nebo ed but six colors; srhiehy with 
the exception of the blue, are so strongly marked, that 
they can be distin lished by candle Tene ‘These colors 
mark of the of the State into what may be regarded as dis- 
tinct groups: the members of each group, with the exception of 
the fourth, being so-nearly related, that they might even be re- 
garded, in most cases, as belonging to the same ation ; or if 
this term be too limited in its meaning, we might resort to the ter~ 
rain of the French geologists; a word to which we have no one 
in English exactly ghalicaiieny ‘The first group, however, em- 
bracing all the unstratified rocks, would include more than one 
terrain, if that term can embrace only the rocks produced during 
‘one geological epoch, or period.* he second group embraces 
=? gneiss, and those rocks which are so intimately assoviated 
With it, that they constitute but a single formation, The third 








group comprehends mica slate and those rocks that are so closely 
connected with it, as to show great ope io the causes that 
produced’ them ; although perhaps not all of them were formed 


* See Broagnian’s ‘Tableau des Terrains,’ &c, p. 4. Introduction, 














Altuoiue of Rivers 193 


So that the portion of an alluvial tract which is nearest the mouth 
of the stream, will generally be most valutble in aa agricultural 
point of view, boing made up of the finest and richest loam. 
Ic is qaite obvious that the power of rivers in depositing alluvium 
re acied n every successive innundation ; since the more 
elevated the banks, the less frequently will the stream rise above 
them ; and the Jess the amount of water thrown over the mend- 
ows. In some places, along. the Connecticut and its tributaries, 
the banks have already attained such an elevation, that it is only 
at long intervals that the floods are high enough to surmount them ; 
a hy they are obviously the result of alluvial deposition, 
¢ Connecticut and its tributaries, the Deerfield and the West- 
field, furnish the only examples of river alluvium of much extent 
and importance in the State. Some fine mendows of this de- 
scription, however, occur on the Housatonic, in Stockbridge, Great 
on tes Sheffield. Indeed, every river in the Siate, and 
every » present limited tracts of this stratum. But only 
those along the Connecticut and Housatonic were thought desery- 
ing of a place'on the Map. In some instances the deposition of 
the Connecticut, the Deerfield, and the Westfield, is 15 or 20 feet 
thick. leaves, walnuts, bitternuts &c. are froquently im- 
bedded at that depth, and but slightly changed. Relics of this 
kind, though of but little importance to the geologists of the pres~ 
ent age, may be viewed with great interest in future times, when 
this alluvium shall have become consolidated and othor formations 
shall be imposed upen it. 

‘The alluvial basin of Deerfield river, in Deerfield, is perhaps 
the most remarkable example of this formation in the State. Itis 
sbut in on all sides by high land, and the river is obliged to force 
its way t the Connecticut through a narrow gorge in a high ridge 
of greenstone ; and its direction where it ompties, is almost oppo- 

-site to the course of the Connecticut. The Deerfield, being a 
mountain torrent, and of less extent, is raised several hours earher 
than the Connecticut after a rain. It even begins to subside be- 
fore the latter has risen much. But as the Connecticut swells, it 
throws back the waters of the Deerfield over the broad basin 
Pi ay ‘mountains, and sometimes retains it there for three or 
four, , or even a week, until the very finest sediment is depos- 

ited. The consequence is, a rapid growth of alluvium, and great 
fertility of soil. 

Ik is intoresting to obsorve in Deerfield Meadows the numerous 
changes in the bed of the river, that have taken place at no very 
remote ; though none of much importance since the settle 
ment of the place by the whites. A map of these changes might 
be instructive as illustrating the operation of existing geological 











124 Stiensite Geology. 









arencies. Bat I did act 3 
6 many other cases of 
remark, however. that a3 
away, constant 
the action of the stream, so that it must be a tne place for stedy- 
ing Anviatile dynamie 
Patches of river i 
field. Great Barrinzton. Lonzneadow. Springfield, 
Hadley, Hanield, Waately, Deer 












fiald, and Nortitie! 
Coase ADluviun, 

‘This scart cf deposition is of two kinds. The first is produced 
hy tides aad currents in the ocean, which frequendy transport 
larze quantities of scil from one place to another. and cause i to 
aceumnlate in those siuzations where tceir torce abates. or is de- 
In the southeastem part of the State, such cases are oa 
and [have rezarded the sandy accumulations of this kind 
im Provincetown ; opposite Chatham and Harwica : on the north 
there of Bamstable; and in several places aionz the northwest 
enaxt of Nantucket, as of suficient extent to deserve a notice 
upon tie Map. Deposits of this kind ca a smaiier scale are vesy 
esenmoon io the southeast part of the State. 


Salt Marth Alluciun. 


Salt marsh alluvium results fom the joint action of two, amd 
‘ennetimes three causes: 1. from the deeay of salt marsh 
2. feom the silt brouzht over the marsh by the tides: and 2 fa 
Ue alluvial soil brouzht down by streams, when these happen to 
empty through those marshes. The marshes in the vicinity of Bos- 
tan cenaist chiefly of a clayey loam, with vegetables more or less 
dena yed, forming in fact an waperfect deposit of peat. The depeh 
+f the peeuliar pulpy soil of these marshes is rarely more than 6 
ae 7 feut. In the southeastern part of the State, the salt marshes 
aen much more sandy. In fact their character depends very much 
pen tie nature of the soil on the coast, since this is carried by 
tiw sea into the marshes and deposited. Thouzh salt marshes are 
pumerons aleng the coast, this kind of alluvium is marked on the 
map in only two places, viz. in Charlestowa and Chelsea. 





Submarine Forests. 


Tiengh these have not hitherto been noticed in this country, I 
am inelinad t believe that they are not uncommon in the south- 
aast part of the State, aad probably all aloag the Atlantic coast. 





Submarine Forests—Peat. 225 


rex! i piclsasies honices een ncpaes 





mark, Sf . 
_ Another submarine forest exists at Holme’s Hole, on Martha's 
Vineyard. It is on the west side of the harbor, and was described 
by the pilot as having the appearance of a marsh at low water, 
Segeeabaraibonsuteind there in considerable quantity ; of the 
cedar at least, 


same thing occurs in the bay of Provincetown, on the side 
site the village. Farther inquiries will no doubt bring to light 
pref seamed of a similar character ; for my opportunities 
of jation on this subject have been but fow, 

jists are nota little perplexed, satisfactorily to uccount for 
submarine forests. Some of them, it has been thought, might 
have resulted from the breaking of the barrier of a peat swamp 
by the ocean; whereby it was drained and the soil rendered more 
compact so as to. subside below the level of the ocean, But in 
general it has been supposed that these forests have subsided in 
consequence of earthquakes or other internal movements of the 
arth. Butif it should be found, as there scems reason for be- 
lieving, that they exist in every quarter of the globe, and at near- 
ly the same depth beneath the ocean, a cause (like those just 
named) which is ocal and irregular in its operation, will hardly 
explain their occurrence, 

Peat. 


‘Various causos are in operation to produce an accumulation of 
mud upon the bottoms of ponds, lakes, estuaries, &c. La this 
+ 15 


different varieties of And sinee the is  pro~ 
sresing i proper a alia formation ive Bers en 
part of the peat in this State was produced peal to some of 
the latest general and important changes which the earth bas ua- 
dergone. According to this statemont, almost any 
ters, that have remained for some time beneath the surface of the: 
soil, may be called peat; and it may even be produced 
the sea by marine plants, such as the Zostera marina. It is only 
within certain limits of moisture and temperature, however, that 
li aera el area and hence in the torrid zoney the 
position is so rapid and perfect, that peat is rarely found. 
Hence, too, in northern latitudes, the most elevated swamps are 
the most favorable spots for its production: that is, for abstracting 
the oxygen and hydrogen of the vegetable and leaving the carbon 
to Ninate. ’ 
lumerous as are the deposits of peat in Massachusetts, 
little need be said concerning it. The localities where it hus ieee 
found most abuodaat, are noticed on the Map; though doubtless 
many others would be found equally prolific, if after. All 
the varieties noticed by authors—the marsh—the luke—the forest 
—the maritime and the transported peat—are found here. In- 
deed, according to the definition that has been given of this sub- 
stance, fea eee obvious that not a town in the State can 
be named where more or less of it does not exist, The caste 
section, however, is certainly best stored with those varieties that: 
may be employed for fuel. “And itis an unexpected faet, that the 
southeastern parts of the State, which abound with sand, contain 
alsoa Jarge amount of peat. According to a survey by Lt. Pres- 
cout, the island of Nantucket and the small adjacent islands of 
Thuckanuck, Muskegut, and Gravel, contain 30,590 acres; 
which, 1050 are fresh ponds, and 650 are peat swamps: the 
being from 1 to 14 feet thick, and generally of good qui 
must afford an inexhaustible supply of fuel for the inhabitants; 
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Allwoive of Disintegration. 127 


and yet f was surprised to learn, that although tho price of facl is 
very bigh there, peat is not much salepat Tn pe 


‘According to the Messrs. Danas, trunks of trees, generally of 
zome species of pine, occur in peat, several feet below the surface 
in the marshes of Charles river. 


Marl. 


In limestone regions, the waters generally contain more or lest 
of the carbonate of liine in solution ; and this, gradually depositing 
along with the fine clay or mud held in suspension, produces one 
of the varieties of snarl. Ina few places in Berkshire County, 
such narl is now in the course of formation at the bottom of 

In this marl (Nos. 12 to 16,) we find Planorbis parvus, 

jicarj@atus, and trivolyis, Lymawa heterostropha and catascopium, 

with a nondescript species of Cyclas; all of which, except the 

Inst perbaps, correspond with existing species in the sare region. 
Alluviwn of Disintegration. 

Very few rocks have the power of completely resisting the 
united influence of air, water, heat, and cold. And some kinds 
are powerfully and deeply acted upon by these agents. Perhaps 
the new red sandstone is more affected in this manner than any 
other rock in Massachuseus : and not unfrequently its surface for 
several fect in depth, is converted into mere sand and gravel. 
‘This becomes gradually mixed with the soil, and gives a decidedly 
red bue to extensive tracts. Next to this sandstone—and 1 am 
not sure but even more subject to decay—is our gneiss ; especially 
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parallelism. I have never scen a disimtegration so fell 
‘the new red sandstone, th th wey eae Lave 


one on Connecticut river, whose base is wacke-like, and ri 
the sienites in the eastern part of the State that abound in iron, 
disintegrate, and even decompose, rapidly. Mica slate and taleose” 
slate are similarly affected, though toa less extent, as is also 
Argillaceous slate, and some varieties of slaty graywacke. = 
Quartz rock, for the most part, is one of the most indestructible 
of all ovr rocks. ‘Those rounded and smooth bowlders of granular 
ported especially, that are so common in the western part of the 
among the diluvium, appear in general to bave bid defiance 
to all decomposing agencies in past ages, and to be destined 10 
endure unc! for ages to come. Yer had recently pointed 
out to me a rather curious, and somewhat instructive Rona of 
these bowlders, Iyiog in the extensive fruit-tree nui Mr. 
‘Tracy, in Norwi Tt was several feet in diameter, and Ul 
not as stnooth as some bowlders of this kind, yet I should not 
have suspected that it had suffered the least waste, were it not for 
an inscription that appears upon it, The name of John Gilpin is 
marked on its upper surface, in a large fair hand, a few 
letters only being indistinct. These letters are not cut in the 
stone, nor do they consist of any foreign substance, like ink, or 
pal id over it. But they are rendered visible by 
the lighter color of the surface, where they were originally written 5 
and by passing the finger over them, it is obvious that they project 
sligh ly. Hence t infer that these letters were originally writen 
with some kind of paint, which prevented the rock beneath it from 
decaying ; while the decomposing process went on gradually on 
the other parts of the stone. Now as these letters must 
been written since the settlement of that part of the country, we 
by Lies Spat teneted years at the on oF pe 
= at pesebirtte iod is much: less. e have here, 
then, a sort of measure for determining the rate at which hard 
quartz rock will decay by atmospherical agencies. 
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ul rains. This is the origin of those oxtensive pi of 
OF is of rocks, which arrest the attention on 
the mural of the greenstone ridges in the Connecticut valley. 
pe these fragments rise only about one half or two thirds 

it of the ridge; though sometimes they continue to the 
ey bea the process of degradation from this cause having 
come to an end, 

Tnstances ‘of this Kind have been regarded by geologists a a 
kind of natural chronometer, demonstrating the recent origin of 
the present state of the globe. No observations, however, have 
bef made on the progress of this i Process accurate enough 
to compare it with historical records, 

Wihien the three causes of degradation above mentioned combine 
their maximum energy on the sides of steep Alpine summits, they 

ee the po koown and sometimes terrific phenomenon of 

Scaane examples of these on a limited scale are very 

common in naa ts, yot the only one ra A Soucy 

attention of geologists, is on the southwest side of Saddle Moun- 

tain, at the place called the Hopper. But this has been partic- 
ularly GER i in the second part of my Report. 


Bog Ore. 

Tn the western part of Worvester county, and over a large 
extent of derritory, the process by which this ore is produced and 
deposited, is so manifest that it deserves description. ‘The gneiss 
rock there, abounds with the sulphuret of iron, ‘I'his is continu- 
ally uadergoing a decomposition by the action of heat, alr, and 
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the southeast part of the State, it is said, howerer, 
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‘mon. spikes and spikelets especially, are very distinct 
perfect. (No. 19.) Even the natural color of the fruit is some- 
times preserved ; and to appearance it seems to be unaliered ; but 
examination shows the whole to be only iron ore, 


Oxide of Manganese. * ; 
I know not why geologists have omitted this substance in enu~ 
merating alluvial Por it peat 10 hava as good claim 


way. ‘These deposites are sometimes a foot in 
occur in low places, covered only by a few inches of soil. 


Encroachments of the Sea. cca) 
Power of Ice in the removal of Bowlers in Ponds, 


pees aes 


Tam not aware that this — rintebahi noticed oaths 
— rarely observed on 
cfc nigh ae ft Gt tb ey 


Pe 
water, by an apparent exception toa 
eral Jaw, expands with great force when freering, and periph os 
Pre omnnlg met Over a large extent of surface this 
effect may be very cameo and when bowlder stones, lying 
in shallow become partially enveloped in the ice, they 
mab ‘feel the effect of this expansion, and be driven towards the 
shore: since the force must always act in that direction. As no 
counter force exists to bring back tho rock to its original position, 
the ultimate effect must be to crowd it entirely out of the pond ; 
and ips to this cause we may impute the fact, that on the 
‘of some ‘we find a ridge of bowlders ; while the bot- 
fora wmble extent, is free from them. 
saeco musses in this manner was first noticed in 
Ct; and a statement published in Vol. 9th of the 
Awericun Journal of Science. I have seen no similar instance in 
; but Rev, Sylvester Holmes, of New Bedford, 
informs me, that an undoulned example of these travelling bowlders 
exists in a pond in Carver, Plymouth county ; and that their 
uack inthe mud is quite obvious, 


Action of the Sea upon the Coast. 


At would not be proper in this place to go into the minute de~ 
tails of this subject. Where the combined and often conflicting 
agency of breakers, tides, currents, aod rivers at their mouths, is 
to be taken into the account, it is obvious that very complicated 
fleets mast result; yet in gencral it may be siated, that Las sea 
sometimes encroaches upon the land, and sometimes makes addi- 
tions to ite: Whether a ron ihe nol “rants aro ae 1, 
question upon wi te are divided in opinion. 
object is merely to state such facts as bave fallen imestovibont 
im respect to the coast of Massachusetts. 

Encroachmenis of the Sea, 

‘The most remarkable example of this occurs in Boston Harbor. 
Here, as is well known, are numerous picturesque islands, the 
inner ones, nearly as for es the Boston Light, being ‘com poaed 
chiefly of dilavium 5 on their shores, at a low level, not 
ualeoreeny wo find argillaccous slate and other rocks that occur 
on the mainland. But. all the islands outwards from the Great 
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‘open the inner part of Boston Harbor to the fury of the ac 
easterly storms. From the same cause another of these 
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as regular, and with @ single house moar 
its centre, as fantastic as this drawing. — 


Tt seems to me that no man, accustomed to reason correctly 
from geological facts to their causes, can hesitate, in view of the 
appearances which these islands exhibit, to infer that all those 
outside of the Great Brewster have been deprived of thei 
vial coat by the action of the ocean, Nor when we consider the 
frequency and violence of northeast winds and storms upon this 
coast, need we fear that the cause is inadequate to the offeet ; al- 
though itis not less than two and a half miles from the Great 

ister to the outermost of the Graves. It does not, indoed, 
follow, that all the intervening epace between these outer islands 
id lan that the ocean has actually worn away 2 

yet, this scoms highly probable. Indeed, the 

wind is irresistably led to inquire whether the whole barbor has 
not been produced-by the same canse ; and when we see so many 
islands scattered over its bosom, which seem obviously the wrecks: 
of one continuous diluvial formation, and perceive that the rocks, 
wherever they oceur, are only a continuation of those occurring on 
the mainland, the most cautious reasoner can hardly avoid the 
conclusion that such was the origin of this harbor: or, at least, 
that this was a powerful auxiliary cause in its formation. Nay, 
it is difficult to see why the same reasoning will not apply to the 
whole of Massachusetts Bay; and when we see with what tre- 
mendous force the ocoan must, for ages, have battered the hard 
sienitic rocks of Cape Ann, and what an immense accumulation 
of sand, gravel, and bowlders, has been made slong the south 
shore of iis Bay we feel almost —— to adopt this theory. 
And yet, we are staggered in our belief when we reflect on the 








ment to the order of things on the globe, 

‘coast, ison the east side of Cape Aon. 
Rocks | have been is this manner moved from 
—, riven inward a considerable distance, One has 


‘of astormy ocean, and to be 
Salistied ing but the extreme ness and unstratifiod 
strvcture rocks hus enabled them to resist its violence, 


ae ca otaicapepembeiant oped are a4 

reason why they have give way 
fore the breakers; while Cape Ann, and the shores of Cohasset 
and Scituate maintain their position. 

"Since the publication of the first edition of this Report, I have 
received the following statement from Mr. Benjamin Haskell of 
the pore the ‘the: me bnase side of Cape Ann, illustrative of 

“the stormy bib ‘of the ocean upon that coast, 


who Darel wiibecied i it. Here, at the distance of from G0 to 100 
feet above high water mark, lies what a farmer wouldcall a winrow 
of bowlders, which there is every reason to believe have been 
thrown up within a few years” 

‘ Those bowlders are irrogular in form, and angular, their corners 
being rounded by attrition. They exceed in size an 
thi in this vicinity. A aasteboh them would weigh 
10 or 18, and some even 20 tons. But there is one far more in- 
toresting than al) the sa tp ao ee ey and 
com, larity of shape, which renders 

thus affords the eg oe of meueiats te 





‘The broken : dso exactly us leave no room to 
doubt from whence it was detached. From this spot to the s 
where it now lies, the direction is south, a liule westerly, ‘he 
distance 106 foot: but betwoen the two positions there is a hol- 

of the ledge (not a recent one) over which it must have 
so that the ascent of the rock up this old-fashioned railway 


cannot have been less than 10 feet. 
*The weight of this bowlder has been calculated with care, due 
16 


finned to a lodge about 5 foct a vo the remba 
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allowance having been made for irregularities of surfoce, and 
found to be rising of 23tons, What an illustration of Hydrodyna- 
mics? 

‘Several cliffs of clay and sand along the const exhibit the com= 
bined effects of the ocean, rains, frost, &c., in wearing away the 
Jand. So Chilmark, on Martha’s Vineyard, is one of these: 
the southeast, and at least a mile in length. Itis now rare that 
the breakers rise high enough to impinge directly against the elif: 
but they wash away whatever materials have been brought down 
by the rains, Gay Head, which is the western extremity of the 
same island, presents a cliff of variegatedclays, sands, &e., not 
tess than 160 feet high; and which standing exposed to the buf 
fetings of winds and waves from the sea, and to the wastes of 
storms from nbove, exhibits perhaps the most instructive example 
along the shore, of the effects of these agents. In the second 
part of my Report, } described this cliff asa most picturesque ob- 
Ject of scenery ; but there is not likewise a mare interesting spot 
in the State, to the Geologist. And among other things he cannot 
but notice the numerous fantastic forms into which the lofty mass- 
es of clay have been worn, while the numerous bowlders and 

along the beach attest the violent action of the sea. The 
following sketch, hastily taken, will give some idea of the aspect 
of the northwestern part of this lift assten by a person standing 
on the beach below, close to the water. To exhibit it in perfeo~ 
tion, the various lively colors of the different kinds of clay should 
be put upon it. : 









Oblique view of the Clay Clif at Gay Head, 


A similar bank of clay occurs at the Light House in Truro, near 
the extremity of Cape Cod. It lies exposed to the unbroken fury 
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the case. the general current on that corst is towards the 
south. 


A= oa aaah true of a considerable portion of the 
eastern shore of Nantucket, From data, on which Lt. Prescott 
places considerable confidence, he infers, thatin one place, the loss 
bese within balf a century, has amounted to 3 or4 rods in 
wi 

‘This advance of the ocean, however, must not all be imputed to 
the action of currents. For when once a sand bank of consider 
able ‘ht has been raised oo the coast, the sea breexes will drive 
it inwards farther than the land breezes will bring it back. This 
inland march is quite obvious on Chatham Beach, in tho situa- 
tion af a swamp, which, 50 years ago, was in the centre of the 
beach 5 but now lies near the eastern shore; the body of the sands 
having moved farther west, A salt meadow Goong situated on 
the western side of the beach, adjoining the old north postage 
into Chatham harbor, bas been covered up, and now begins to be 
disintorred om the eastern shore. A similar change of sides has 
taken place in a peat swamp on Nauset Beach ; which lies north 
of Chatham Beach, joining the mainlaud at Eastham. 

T have described, in the second part of this Report, two exea- 
vations in solid rock in Newport, Rbode Island; one of which is 
called Purgatory ; and these may be taken as a good example of 
the action of the sea upon a rocky shore, 

Gain of the land upon the Sea. 

Very frequently the materials that have been swept away by 
the sea, are again deposited by tides and currents along the same 
coast, forming low beaches. ‘This is the case in nearly all the in- 
stances on our coast where the land is or away. Perhaps the 
most remarkable example is Chatham Beach, at the southeastern 
extremity of Cape Cod, which was probably all formed in this 
manner, On the Cape | was informed thot this beach had advan- 
ced southerly, during the last 40 years, atthe rate of a mile in 
eight years. Des Barres constructed a chart of this coast in 1772, 
and he says that the gain of this beach, for 30 years previous to 
that period, was 2 1-2 miles, that is a mile every 12 ycars. 

An intelligent rin the Barnstable Journal, however, has re- 
contrat at it has advanced southerly only three miles in 70 
years. He says that 20 years ago, this beach was an island ; and 
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at its southern extremity. Not in go he on oe are 
northern part of this beach, so that it is now an iskind. 

‘Sandy neck extends eastward from Sandwich, cea ykorean ela 
‘stable harbor, and it continues to advance in an easterly. 
‘There can be little doubt, also, that nearly, or quite the 
Provincetown was formed in the same manner, and ovght tobe re 
eden ‘alluvial, a 

Tike manner Smith's Point, which is a low sand beach com 

the southwestern extremity of eaehe has been pro- 
duced by materials drified thither by tides and currents from the 
eastorn side of the island. When Des Barres constructed bis 
cbart, its extent was nearly the same as at present. But since 
that timo, as Lt, Prescott inforins me, it has been from one to two 
miles shorter, Whether the current that forms this beach passes 
around the northern point of the island, or along its southern shore, 
has not been ascertained; but itis certain that a current does set 
ground the northern point, and thence along the northwestern 
shore, as certain facts prove, which I have not space to mention. 

And probably it is this current chiefly which has formed Smith's 
eer ‘and not unlikely, also, the islands of Thuckanuck and 

Es ree as well as the extensive shoals between Nantucket and ~ 
Vineyard. It may be likewise, that another current 
onies the south shore of Nantucket, aiding in this work, and 
Nantacket Shoals. And perhaps the irregular scloniof 
pki currents, aided by unequal tides, may sometimes lengthen 
out, and at other times curtail the low ach ‘of Nantucket called 
‘Smith's Point. 

Tu several other places on the shores of Nantucket, there ap= 

EB to lave been an accession to the land, in the manner that 
been described. Bat Tam too ignorant of details 
these spots, to be able to make any statements of interest about 


their progress of extent. 
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_ the foregoing, often Jead a man to feel as if 
sl attocetasielnetaemeaniargemey 
from under his feet. But that no geseral 

hag taken place im them is obvious: from the 








m i ‘original deposition. True, if the world exist 
Jong enough, and these agencies continue (0 operate, the whole 
Sniniy date the st 6000 years loosen ree he 
years, the time ‘ite for its 
peep on be atsneesety! great. 
Dunes or Downs. 
‘Sand is froquontly thrown by the spray, or waves, during a 
cre the shore, that the edd ‘waves do not carry 
back. “Being tried by the sun, is driven inwards” by the 
sea breezes, and in the course of time forms hills of considerable 
elevation. Or sometimes the wind from the sea mises the sand 
from a cliff of tertiary formation, and carries it inland. ‘Thus wre 
formed those moving sand bills, which on the eastern continent, are 
called dunes or downs, and which have excited so much interest 
noar the banks of the Nile. As might be expected, these dunes 
are common along the shore in the southeastern part of Massachu- 
setts, They may be seen in the greatest perfeotion and on the 
largest seale, on Cape Cod; particularly near its extremity. 
They aro frequently a8 high as 60 or 70 fect, and on the east end 
the Cape, they move towards the west, but at what rate,in any 
instance, unable to'ascertain. A series of these dunes, sov- 
era) miles Jong, threatens the village and bay of Provincetown, and 
Jarge quantities of the beach grass have been lanted to their 
ridges for the purpase of arresting their progress, 1 observed also, 
that the two species of the Hudsonia, which are common on the 
Cape, present no small obstacle to the advancement of these 
sands; though never transplanted, that I am aware of, for this pur- 


pose, 

‘On both shores of Cape Cod throughout its whole extent, may 
be seen dunes more or less extensive; and by their snowy whites 
‘ness they sometimes give grent interest to the landscape. Leannot 
learn that any of them have been productive of such extensive 
misobief to farms and villages as has sometimes resulted from their 

‘on the eastern continent. — It would be strange, however, 
faiure history of Cape Cod should not contain catastrophes 
of this kind. Indeed, T have stated thatthey have aided in filling 


up the harbor of Chatham already. 


= 





Valleys. 


Famer goepratapeey” men Po a me 
man who takes only a basty glance at 2 eee 


eae ecknats have been obliged to resort to auses to 
explain all the pheoomena, origin of one class of 

they referto the original elevation and fracture of the rocks 
force acting from within the earth, and hence sometimes 

valleys of dislocatiop. A second class shey coms saith y 
ailuvial nction at various periods, and hence called valleys 
nudation. A third class they suppose to result from the agency of 


existing streams. a 
Lam not aware that any attempt has yet been made to 4 
‘and point out the origin of the valleys of this country. Nor 
Jattempt to do this in respect to all the valleys even in Mi - 
setts. [have no expectation of doing any thing like justice to 
fecitsumtesdera te ntiera le foe toertenes afforded 
ample opportunity for re-examination and reflection. I shall there 
fore confine myself chiefly to the valleys in the region of Con- 
necticut river; though if 1 do not greatly mistake, these are by 
far the most remarkable and interesting in the State, 

Iris only those valleys which are the result of alluvial 
thatcan be properly considered in this place. But as it wi 
more convenient to treat of the Wwhola subject together, I shall here 
offer all the remarks I have to make upon it. 

[tis now generally admitted by geologists, that all stratified rocks 
‘must have been originally deposited in nearly horizontal 
and subsequently elevated to their present inclined. position by a 
force acting beneath. Such a disturbance must have produced 
many violent and extensive fractures in the strata and valleys of 
every shape. And since in the mountainous parts of Messachu- 
sells, the strata are mostly primary and highly inclined, probably 





the strata, that may hare swept over the land, 
‘The valleys through which the Connecticut and its tributaries 
flow, are the and most remarkable in the State. The or- 





idges and rock 

formations, 1 to render intelligible by the aid of the accom- 

panying Map, Plate ai on which are traced only the 

icf oul the surface. ‘Lo present all the smaller irregu- 

farities of surface, I found would only obscure the points which I 
wish to illustrate. 

‘That portion of the valley of the Connecticut to which I shall 









broad and generally lofty primary mountains; which, at the 
wate dod southern: extrecities ot the ‘Ys converge until 
almost meet, as may be scenon the ‘They are farthest 


lap. 
asunder abont in the latimde of Hartford. This valley is divided 
als a ridge of greenstone ; commencing on the south 

West Rock at New Haven, and extending, with few interup- 
tions, to Easthampton, where it attains an elevation of about 
1000 feet, and forms Mount Tom. Here it crosses the Connect- 
ieut, and on the opposite bank, forms Mount Holyoke; and con- 
tinuing a few miles farther, terminates in Belchertown, as already 
described in the second part of this Report. This greenstone 
range is separated by vallies from the primary ranges at its extrein- 
ities; and there are several places where it almost entirely disap- 
pears, as at the point in Hamden, through which passes the Fur- 
mingion Canal: unless any are disposed to regard Mount Carmel 


'* Darby's View of the United Stans, p 164 














fore, for the origin of the passage between Holyoke 
and for that through the mountains below Middletown. 
Perc. pratt renee that if the Connecticut ever 


Nich was subsequently. iis would have 
a work for any transient deluge 10 accomplish 
the land was for along time sunk beneath the 
after the existence of the river, so as to be acted on by | 
cannot be admitted, because ould have dest the 


of its principal uibutaries, the Deerfield, the Westfield, and 
rivers. As may be seen on the Map, these 

a high ridge of greenstone before they reach the C 

aod in the case of Deerficld river particularly, the gorge 
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hee 











‘Haven and Vermont. At that time, {oe coool oF Deerfield and 
Westfield rivers would have been on the western margin of this 
lake, or in the places where they now issue from the primary 
mountains. As the Connecticut wore down its bed, the luke 
would Sid drain off, leaving the tertiary formation, which its 
waters had deposited, red 100 feet thick uponan average, with 
an almost entirely level . ‘The Connecticut, having found 
its present bed, and the warers being drained from the valley, 
Weatficla and Deerfield rivers must also excavate beds in the ter- 
tiary formation, above described, in their course to the Connecti 
ut. Their course would no doubt at first be extremely serpen- 
tine, as that of rivers usually is, in Mat countries. But asthe bed 
of the Connecticut evicially sank lower and lower, 30 would the 
beds of its tributaries sink: and then, would their waters, often 
swollen by rains, and obstructed by ice, begin to wear away the 
jecting banks, and convey them into the Connecticut. At 
Ves, ‘the banks on cither side of the rivers would be worn down 
removed for a considerable extent. In other words, such 
basins as now exist at Deerficld and Westfield, would be produced ; 
Jess deep, bowever, and destitute of terraces. As this basin en- 
larged, another process would commence. While thie stream was 
within narrow limits, the alluvial matter, brought dowa 

from the mountains, would be carried along to the Connecticut: But 
as the basin enlarged, the water, when swollen by rains and melt- 
ing snows, would spread over it, and becoming more calm, would 
deposit the mud and sand in suspension. Thus the new formed 
basin would be gradually filling up, and form an alluvial meadow 
Bat as the bed of the river would continue to sink, ere long the 
Waters would rarely riso high enough to overflow the meadows ; 
and for the same reason they could never be raised by alluvial de- 








tormces ; these aro in the uppor part of the gorge, and not 


4, a; former bel of the river. 
pris? 
in r 
Fee ae Tos Converter ecleg 8 tortiary bill with steep 


4, Raise to Deerfield. 
(a successive ridges of sandstone more elevated than d. d. 
Beds of other Rivers. 


Judging only by the oy, I think womay safely state that since * 
the Connecticut and its tributaries began to flow through the great 
yall ds 





the principal difference hetwoon Springfield and Northampton. 
Tadeed, the medium descent of this river fram the foot of Turner's 
Falls in Gill,iz probably loss than a foot per mile. ‘This is too 
small to enable the water to produce scarvely a perceptible effect 
in lowering their bed, for centuries, nay, not enough to prevent 
their filling it up. So that probably the process of excavation in 
the bed of that river, bas nearly coasad. 

Tee Floods. 

‘There is, however, one agent of excavation, that still operates 
to some extent, even in the Connecticut; and that is, fee floods, 
‘Still more powerful is their effect upon smaller and more rapid 
Tivers. Whoever bas not witnessed the breaking up of arivor in 
the spring after a severe winter, when its whole surface has been 
covered by ice several feot thick, has but a faint idea of the prodi- 
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moing waters: and yet, this might bethe 
ance if water bad only modified iain ol cen of a 








a Rae eee ca hee Ne oteae 
the appearance, given a 
besa geologist will at once percciye it to bea re~ 
outlier) rising about 500 fect the Connecticut, 
‘of red sandstone ; whose strata dip ta the cost about 16° 
On the opposite side of the river are red sandstone strata, dippi 
in the same direction. Sugar Loaf appears asif it had been nee 
ified by the action of water, even to Its summit; and soon the 
side of the river, I haye already shown, in the second 
Gis Report, that Sunderland cave may be accounted for 


the undermining ition of water upon the sofier strata, 
And the valley of the jecticut above this point exhibits none 
of those He that the rivercould not have excavated it, which 


exists as to the valley in general, and which I have already de~ 
‘This subject however, I shall examine more particularly 
on. 


Valleys in other parts of the State. 
"The remarkable and interesting valleys in Berkshire county, de» 


origin; and 1 may add also the valley of the Merrimack. J mean 
that the original elevation of the strata gave to these valleys their 
great outlincs. And the general liclism of most of these 
valleys, agreeing also with that of the Connecticut, seems to in-- 
dicate that ares all the great valleys of Massachusetts were pro- 
duced atthe same epoch. But I bopeto render this subject more 
intelligible when I come to treat of the systems of elevation that 
are found in our strata. 3 

If it should seem that I have been very prolix in discussing the 
subject of Alluvium, 1 beg it may be recollected that it is one 
which excites at present an absorbing interest among geologists 7 
and thet scarcely no efforts have been made in this country 10 ex 
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Srraing bi chadas the surface. 1 shall 
jistory of this diluvium, with the reasons thar 


al Aeponito on the Map, i. ini 
Be aprReeenel rake area ie 


of C Cod, 1 saw, however, no example of rocks in place 

the whole extent of the Ca ascent perhaps a sin~ 
gle fisspred rock, which has been pewes My acted upon by water; 
and wl if it be in plane, is only the wreck of a granite ledge. 
‘Avyiew of this rock will ibe given father. In Plymouth 
county, oxeept at ils northern part, the granite rarely appears, 
and but seldom forms a cliff even fifty feet high. Every thing, 
indoed, ia buried by diluvium; and, as the streams aro fow and 
small there, itis extremely difficult to ascertain what is its geolo- 
Ys Cen to say that it is diluvial. 

The dilurium of Plymouth and Barnstable counties consists 
almost eatiraly of white sand, some pebbles, and a very large 
number of bowlders of primary rocks. These bowlders consist 
chiefly of granite, sionite, and gneiss, with occasional masses of 
graywacke conglomerate, compact feldspar, and porphyry. They 
all correspond with the rocks found in place along the coast, in the 
vicinity of Boston, and on Cape Ann; and no one, itseems to 
me, ean see the marks of degradation along that coast, who will 
not be convinced that a large portion of the pebbles and bowlders 
of Plymouth and Barnstable counties, must hayo come from 
thence. Along the range of elevated, and for that part of the 
State, even mountainous land, which is colored as granite on the 
Map, the bowlders are so enormously large, and so thick, that L 
cannot believe they have been ever removed far from their native 
beds. are sometimes from 10 to. 20 and even 30 feet in 
diameter, and frequently occupy nearly the whole surface ; 80 
that one can burdly persuade bimself, when he examines them 
from a little distance, that they are not genuine ledgas, Indeed, 
I have repeatedly been deceived by their appearance, watil 1 had 
bis among them, and ascertained that they wore detached bowl- 

rx. On the road from Sandwich to Falmouth is perhaps as 
striking an exhibition of this phenomenon as im any place, unless 
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Dalavial Elevations and Depressions: Aimherst. 


Standing the baryin; ind where rest the renvains of 
our Fathers in Picaisar » we bave around us on almost 
every side, and for a considerable distance, a fine example of these 
elevations and depressions, I mention this spot, not because it is 
more remarkable than maay others for diluvial phenomena ; but 

because it is so frequently visited. 

In Truro, near the extromity of Cape Cod, the magnitude of 
these clevations and depressions is truly astonishing. Ono finds 
himself ina hilly and even mountainous country ; the elevations 
being often from 200 to 300 feet high, and very numerous; and 
yet these are most obviously diluvial hills and valleys; that is, they 
are as obviously the result of currents of water, as those inequal- 
ities of surface, of exactly the same shape, which we find in the 
dry bed of a river. The fact is, this , below Orleans, con= 
sists almost entirely of coarse sand, which it more easily piled up 
ond ont than gravel ; and this explains the striking fea~ 
tures of the dilaviam im the region of Truro, which is well worth 
ner thither to examine. But one has only to look at a map 

Massachusetts, to see thet the idea of these effects having 
resulted from the action of any existing stream, is absurd; since 
no current of ‘water, desgrving the name of a river, can exist on 
that part of the Cape; whereas the Mississippi, or St, Lawrence, 
alld through a mountain gorge upon a sandy plain, would be 

ly adequate to produce the effects here witnessed. And as 
to this Pepe be result of the retiring or returning wave, when the 
strata were first elevated, I shall take occasion to show, before con- 
cluding this section, that the opinion is improbable. 

"The same idea, of a force vastly greater than any now in action 
in the State, having been exerted in the production of our diluvium, 
forces itself upon the attention in many other places besides Truro, 
All the eastern part of the State presents evidence of having been 
swept over by a prodigiously strong current of water. Nantucket, 
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Rocking Stone in Chetsea. 





‘The ing sketch re] ts a mass of hyry, 10 of 12 
feet ae lying on lod of the poeta rock in the 
north part of Chelsea, near the toll gate, on the Newburyport 
tumpike. The following is a view of a divided block of gneiss, 
which is nearly 10 feet high, and is so accurately poised upon a 
ledge of gaciss, that at a little distance it seems as ite ‘could easi- 
ly be thrown over; but this ts no easy matter. It occurs in the 
wost part of Barre, on the road to Dana. 





Double Rocking Stone in Barre. 


In Brewster, on Cape Cod, is an enormous mass of granite, 16 
feet bigh, and 160 in circumference; of which a drawing is an- 
pexed. This is split into 6 or 7 pieces, and appears as if it had 
been subjected to a powerful action of water, or some other agent, 
in former times. Its size forbids the supposition that it bas fast 
removed from its bed; and probably it is the remains of a ledge 
which dilsvial currents have worn away or buried, The sketch 
was taken from the west. 


Se 
A Bent Rock in Br 

















mouth. Much De tery ies) fas Worcester to 
ee rt, of shingle ; which, 1 mean partially 
round) joshi of slate, and aes rock; resembling very 
auch the pebbles occurring on the sea shore. 

On the south of Worcester, the region of country sloping to~ 
wards the Blackstone, especially on the west side of the river, ex- 
hibits striking traces of diluvinl agency. Tn some places, as in 
‘Uxbridge, the bowlders of gneissare large and numerous. As wo 
rT towards Providence, this stratum becomes thicker; con= 
cealing, indeed, nearly al! the rocks in place ; and in the vieinity , 
of @ large proportion of sand is mixed with the gravel. 
‘This proceeds from the tertiary formation which occurs near Prov- 
Hence, as well as in the sovthexst part of Massachusetts, and 
which has been tom up in many places by the action of water. 
‘The sand abounds on the west shore of Narraganset Bay, nearly 
the whole distance to Newport. 

‘The valley extending south from Oxford, through Webster into 
‘Connecticut, contains, especially on its slopes, an abundance of 
diluyium : so thick a coat, indeed, that the rocks in place are in a 
great measure hid; and hence it is quite difficult to ascertain the 
boundaries of the different formations. 

Between the Worcester and Connecticut valleys, the country 
is mountainous ; with deep and interrupted valleys, whose general 
direction is north and south. In some of these valleys the gneiss 
rock is covered for miles by diluvium, and by alluvium of disinte- 
gration. Indeed, this ix often the case, in the more elevated parts 











and steep western escarpment of that mountain from the vallies 
peo _In these valleys, also, we find bowlders in aban~ 


SO pe from the 
these facts will be examined more par- 
eee nace lanliccecueentine ees 

‘quantities: but in general, this formation is not as 

abet ‘west, us to the east of Couneeticut.rive 
from the Taconnic range to the Hudson, we find 


vast aceumulations of diluvium. ‘The fragments decrease in size 
as we approach the fiver, and within a few miles of it, diluvinl 





“ion east of Troy and Alban 


iat TOO, feet, mnie oper pone ae mee and -mica- 
ceous und argillaceous slates, from threo to four inches in diameter, 
Scoplosertioneod sainioat (Nor 25,36, ani 2a) Toe 
tone. jos. 25, 26, 27, 23. 
cement iscarbonate of lime ; ‘rie having been dissolved 2 water, 
bas been dilfised uniformly ‘through the mass. It is not perceived 
» by the ony) but on applying acid, a brisk effervescence ensues 5 
and bence I infer that it was infiltrated ina state-of solution. And 
pre could perceive but few fragments of limestone among 
the di yet as the whole region abounds in this rock, it is 
bani eesile Se reniitictvald mc cuit alee oulcastsnunche state 
of ‘This being admitted, the consolidation of this stratum 
is easily explained Ly causes now in action ; and a question might 
bo raised, whether diluvivrn consolidated in this manner, docs not 
in fact become alluvium. 1 ought to add, that when thus forming 
solid masses, it is ns distinctly stratified as are most of our second= 
ary sandstones and conglomerates. 

How common may be consolidated diluvium in this county, I 
cannot say. But] believe no account of any other locality bas 
been published. In Europe, geologists desenbe a similar rock, if 
Bronguiart’s Terrains Clysmicns is synonymous with diluvium 5 
for he says that ‘the parts of the rocks of thatclass are somet 
united by a base or cement chemically produced ; that is by solu~ 
ton! * Avan rate, the consolidated shingle bad, described by 
Mr. Mantell in Geology of Sussex, as occurring at Brighton, 


* Tableau des Terrains, p, @, 
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of Martha's |, the peb- 






of grasite and gneiss. But occasionally we meet with masses of 
the | }, whose diameter varies from one to ¢welve or fife 
teen feet. eas inspecting the Map, we shall see that the gray~ 
wacke formation, from which they must have been derived, is very 
‘extensive in a north and northwest direction. Can there be a 
doubt that such was the origin of these blocks? If it was, then 
the dilavial current must have been powerful enough to move 
masses of this size, in some instances, not Jess chan twenty miles. 
‘The region of country intervening, however, is not very unoven; 
and in estimating the of running water to move rocks, we 
Feel bear in mind, that they are but little more than 
as heavy when immersed in water as in air. aed 
instructive region, in respect to erratic blocks of gray- 
wacke conglomerate, lies on the eerie of Taunton prt 
Freetown and Troy. Along the river road the bowlders of this 
rock 3 and yet Peould not find any of it in place: 
but the rock there, so far as L could ascertain, is granite. ‘These 
therefore, must have been transported from the opposite 
side of tbe river, in « south or southeast direction, in order to have 
come from a graywacke depasite. 
Jn several places, #s may be seen by the Map, the tracts of 
ure bounded on the north by primary rocks; chiefly 
ite, granite, and greenstone. And as we approach these pri- 
mary rocks, from the south, even wher eight i ten miles distant, 
we to find their rounded fragments; until at length, and 
that, ‘at the distance of two or three miles from the primary 
Vedas they equal, or exceed in number, those of graywacke 5 
ring it often exceedingly difficult to ascertain the boundaries 
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of the different formations. But on the other hand, no bowlders 
of graywacke are found in the primary regions lying north of the 
graywacke in place, except those very rare stragglers already al- 
luded to ; whose situation can be explained only by supposing a 
previous deluge in a different direction. 

I think, however, that no geologist can examine the surface of 
the eastern portion of Massachusetts, without having the inquiry 
forced repeatedly upon his attention, whether the graywacke for- 
mation, that now exists only in interrupted basins from Rhode 
Island to New Hampshire, was not once continuous throughout 
this whole extent. ‘The direction and dip of its strata, as well as 
its mineralogical character prove it to have been mostly produced 
at the same geological epoch; and the very powerful marks of 
degradation, which some of its varieties exhibit, especially the 
conglomerate, favor the opinion of its former continuity. And yet 
ao one will presume to impute such powerful abrasion to any single 

jeluge. 

‘The particular towns, where we find the most striking examples 
of a mixture of bowlders of granite, sienite, and greenstone, with 
those of graywacke, which is the rock in place, are Attleborough, 
Mansfield, Norton, Bridgewater, Brightor, Newton, Needham, 
and Watertown. ‘The Map will show, that a few miles northerly 
from these towns, are deposits of granite, sienite, and greenstone. 
On the other hand, in Stoughton, Randolph, Dover, Dedham, 
Braintree, &c., we find gray wacke bowlders, mixed with those of 
the rocks in place; and these were obviously derived from the 
graywacke formations lying northerly from these places. 

Perhaps the example more definite and decisive than any other 
on the subject under consideration, occurs in Rhode Island. In 
Cumberland a large hill exists of magnetic iron ore ; a considera- 
ble part of which contains distinct crystals of feldspar, soas to be- 
come beautifully porphyritic. A rock so peculiar cannot be con- 
founded with any other. Now if we pass along the north, east, 
and west sides of this bed of ore, even very near it, no scattered 
fragments of it are seen among the bowlders. But on the south 
side, they occur all the way to Providence, decreasing in size. 
Whether they may be found on the west side of Narraganset Bay, 
south of Providence, 1 cannot say : but I met with several pieces 
at the southern extremity of Rhode Island, in Newport, of only a 
few inches in diameter. These must have travelled nearly 35 
inies from their bed, in a direction a few degrees east of south. * 














¢.An instructive example, similnr to vhose in the text, is mentioned by Dr. 
Charles T- Jackson in his'interesting paper ou the Macis of Lancaster, just 
uitished, Gane 183.) inthe first No.of the Boston Journal of Natural History. 
te says'that an immense quantity of bowlder stones containing 
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of white feldspar. was not till 1 came 
bee , that T — rook in Lear proth yt ot 

REE Lead Wi one bowder of bie rook. ‘eee 
1 did meet aha ul 


‘of a dilavial current from the north. Ts diluviues which 


covers the red sandstone in the south Bernardston, and the 
north part of Gill and Greenfield, is composed almost entirely of 
detritus from the granite, argillaceous slate, and rock, lying 
few miles north. In Amberst, the diluvial pel and bowlders 
are it borablende atrcee and red sandstone conglomer- 
ates. precisely similar rocks in place in 
piel meter six or seven miles north, probably a 
Auvialist would regard all marks of this kind in the Connecticut 
valley, as having resulted from the action of the river when its 
barriers were yet unbrokea below Northampton and Middletown. 
‘And this explanation would probably satisfy the mind, were it not 
for the evidence already exhibited, that the Connecticut could 
never lave been more than 100 or 200 feet above its present 
level: an elevation not sufficient to produce the diluvium that has 
beew 


Another class of facts is still more inoxplicable on the flevinl 
oe Se the east re the greenstone an beer 

ra passes through the west part of West ingheld, 
sndeabickivacs into mount Tom in Easthampton, we find oe 
with the bewlders of sandstone and greenstone, many others of a 
peculiar sienitic granite, which occurs in plice, on the west side 
of the above mentioned, in Northampton, Hatfield, and 
ely, ese must have been driven over the greenstone 
ridge by a northerly currents and yet, some of them are two or 
Dacseeriadamelor;end the ridges acvoral undead fet high. 
As we jortherly, “still continuing on the east side of Mpa 
stone, the number and size of these bowlders increase. We find 
them even upon the summit of mount Tom; though as we ascend 
this ‘al pt peak, their number and size diminish; so that on 
‘the top, E never saw one more than six or cight inches in diameter. 
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and bills of Berkshire, and which are sometimes of several tons 
weight, mast have been forced over the Taconnic range of moun- 
tains. But the western slope of this range is not generally as 
steep as that of the Hoosic; and in several places transverse val- 
rather depressions of the summit: as for instance, 

ie ravines thi which the principal east and west road passes 
in! , and between Canaan and West Stockbridge. Still, a 
bres force must have been exerted by the waters in carrying 
~ ‘ridge such an abundance of coarse detritus. 
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current that moved these bowlders must have come from a direc- 
tion pot far from northwest; as appears from the diluvial grooves 
and scratches on the rocks, which Lam about to describe, But if 
thesa bowlders were removed by currents previous to the elevation 
of the strata; that is, while they were yet in the bottom of the 
ocean, how does it happen that the blocks are accumulated along 
the western base Of the Hoosic, and along, its steep face, just as 
they would have been, if they had met with that mountain ta ol- 
struct their progress. 
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‘ation, is not. confined to State. Another 
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in cman laces mere 
rage yep mor 


from | ring easterly, as rising ing Eradaly 
into, Tense hes ‘Toby. Now on this steep 
fgets baton po cal he crt ot ts 
x y having preci: gneisscin 
the north part of Loverott and in Montague, ‘True, the gneiss 
range extends so far to the west in Montague, that a current of 
water from the north, or from a fow degrees cast of north would 
carry detritus towards the eastern slope of Toby. But how is it 
that an} at eeslp amis have driven it up so stoop 
are three remarks that may the mind 
p3, in this difficulty. One iss that on the north- 
are several ravines, ruming northeasterly, with 

brooks at Weel: and these might have once presented 
Files’ difficult of ascent, than at present. Another is, that 
rock of Toby, may have been much worn away 
errapeany since the removal of these bowlders, and con- 
sequently the eastern slope of the mountain may have been form- 
much Jess precipitous. Indeed, the great quantity of huge 
‘y masses that lie along the base, renders such a supposition 
probable. Finally, these bowlders may lave been removed to 
their present situation ere the valley on the east side of the moun- 
tain existed, and before the elevation of the strata into their pres- 
ent situation. For 1 know of no circumstances in the region, that 

are opposed to such a supposition, 

There is also a suggestion that L wish hero to make, respecting 
all those bowlders whieh have been forced up steep declivities by 
a force apparently greater than we can imagine water alone to exert. 
We do know that where large masses of ice are frozen to the earth 
and suddenly torn up by a deluge, or where a swollen current 
urges along large quantities of ice, numerous bowlders, and 
those of great size, are often thus borne wp and removed to a 

distance. Now may not this cause of removal have beea 
1 operation at the period of the last deluge ? Especially may we 
not admit this, when we have such conclusive evidence that that 
deluge came from the north ? Must not the polar ico have been 
driven suthesly i in great quantities? And might not the tem- 
perature of art of the globe have been so raised, that during 
the hole of the ost those masses of ice might have 




















then notice a few anomalous eases in the west part of the Site, 
rods cast of the village on Pall Tiree | in Troy, 
are grooves pers oe set on granite, Some, of the bowlders ly- 
ing on the surface here will weigh from 50 to 100 tons. 
Similar grooves occur 09 a road leading from the south part of 
Scituate to ‘Hanoyer four corners, ‘The rock is granite. 
Also in Abington, Randolph, Canion, Sharon, Dedham, and 
arte ma ie and sicnite ; very common. 
Bare tore in Dorchester. 
orcester to Berlin, through Boylston, the like 
ne eau themselves frequently on the surface of the 


and mica slate. 
‘in soveral places between Andover and Boston, on 
granite apd sicnive. 
‘The high hill of gneiss in the centre of Rutland, exhibits the 


On the top of Wachusett mountain, 3000 feet above the oeean, a 
fow reds northwest from the prospect house, these furrows may be 
Seen; though Jess distinct than in many other places, The rock 

ly on that side of the mountain, appears distinetly water- 


wi bate sean pupa correspond in ae eee 


up Westford, one mile north of the meeting house, on the road 
to Dunstable, is a fine example, on mica slate. 

Th Marblehead, on sicnite, 15 rods southeast of the residence of 

Hon. William Reed, near a meeting house, are quite distinet 


‘Thoy appear on gneiss, near the meeting house in Petersham, 
Precis ea oe / 








if 


nai 


n meeting house, are numerous distinct cases wh 
course is almost exactly northwest and southeast. ‘ 








of Worthington, whiel is voreral tiles enet of 
ntain, these grooves run W. 30° N. But in 
Mi wher ‘they abound near tho meeting House, and the 
p. Mack, they run much nearer north and south. 






ciding 10 neat Res But 


the ee particularly in k and Nassau. ‘Their 


ts apa maples ivarer 10 wort ua wou ‘The 
surface of this rock in pte ee Seventy the slaty varicties, is 
too lisble to decomposition to retain for centuries the marks of 
former abrasions ; and I was rather surprised to meet with any in- 
stances. Yet am satisfied that some rocks retain these tmarks, 
although their surfaces have suffered disintegration to a much 
greater depth than that of the grooves. For siuce the cs 
L takes place at the surface only, the grooves and corres) 

edi baled althou; one layer after layer scales off: Yet th 
ies wl be'liable to r rather the most from taophars 
fone and, therefore, in some rocks, they will probably soon 





by ey be well in this place to 0 wagpest @ caution against mistak- 
the structure of the rock as revealed by disintegration, for these 
difuvial furrows. Some varieties of mica slate exhibit a surface 
extremely resembling one mechanically grooved. But in that 
fock, the direction of these pseudo-grooves always corresponds 
with ‘that of the layers of the rock; and thus the deception may 
be discovered. But sienite and greenstone, which contain segre- 
[ne veins, sometimes present cases that are very perplexing. 
of those may be seen on the top of mount Tom, a few rods 
north of the signal staff, erected for the Trigonometical Survey of 
the Stato. 'The prevailing diroction of the apparent furrows there, 
fs nearly north and south; and did they not run east and west 
within a rod or two of the spot, I'should have put down this as a 
genuine case of diluviul grooves. But examination, afier my sos+ 
picions were excited by this circumstance, satisfied me that it is 
only the internal structure of the rock, that is here revealed by the 
unequal disintegration of the surface, 
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ako d RANA ape aris Wilare tli 
ce ten tu ro er doubt not that 
globe. But I think it quite obvious that all the diluvium in Mas- 
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peter resulted from the elevation of the strata, 

In the eastern bh of the State, however, it will be observed 
that the strata of eres Eenien on eet aod 
breil pissed dip and hence the current of water, 

fe may tmust have been towards the north ; 

‘homies + pea it to have beon southerly, this formation is 

ie ited in extent to account for diluvial action over the whole 
tate, 

But there is another circumstance, showing that the last deluge 
‘that swept over this State, was long subsequent to the elevation of 
the strata. If we admit, what 1 think is true, that the Lor 
formation exhibited on the Map along Connocticut river, was de- 
posited before the Jast dalopst it will follow that the elevation of 
the strata could not have been the cause of thatdeluge. For the 
strata of this tertiary formation are borizontal; and, therefore, must 
have been ‘ited alter the elevation of the strata of the solid 
rocks beneath. Otherwise the strata of the tertiary formation 
would also have been raised and dislocated. Henco there must 
have been, atleast, an interval long enough, between the elevation 
of the strata and t deluge, for the deposition of this tertiary: 
formation. Andif we take the statement of Dr. Macculloch,* in 
respect to the filling up of the Iakos of Scotland, as a standard of 


* Macculloelie System of Geoloxy. Landon, 1831—Vel. L p. 007. 
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» Minerals and Fossils, in Diluviven. 
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See ora 


of these i 
juvium in Somerset, Vt. The soll from fom wc ci esi 
we Ak enipely about ee ate rele 
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ont Sy hogekdy ects pe mass of 
Jainella ie of ee ), containing some specks of galena, and 
attached to it, was epee in di- 

Juvial ey in ‘altham. eThis fact is interesting, because, ee 


te Tigh, i mil be foaad'xidnh of eae where me 


nee Remains. 
J know of no instance in which ome remains of any interest 


ave! pret found in our diluvium, with the exception, went st 
ies of recent shells in two or three places. 
atl eae that in Cambridge, a common species i) 


Mya was found, forming a stratum of three or four inches thick, 
i i strata of Mya, Mytilus, and Osteen, 
several inches thick, and from five to wp feet below the surface, 
at Lechmere Point; also fragments of Mya, 40 feet below the 
surface, at Jamaica ‘Plains, i in Roxbary, and the fmgment of a 
similar shell 107 fect deep in the soil at Fort Strong on Dorches- 
ter Similar beds of shells are also found on Nantucket; 
such as Natica, Pyrufa, Venus, Crepidula, Solen, Pecten, Areca, 

&e. as will be more particularly described when I treat of Plastic 
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cause it proves that in the interval between the deposition of 

the sandstone and the formation under consideration, fu- 

aa at eer curents, imilar to those that have since exis- 
en in 0} 


surface of the tertiary formation in the vieinity of Bos- 
ton has bées $0 much acted port by diluvial currents, that as al- 
1 |, Lhave been at a loss whether to describe it as 
ry or diluvinl. But there is no doubt, I believe, that genuine 
ieee tarers of clay, do exist not far beneath the surface. 
‘clay is represented by the well diggers as oxtremely hard ; 
and underneath it, are layers of sand and gravel. It is from 70 to 
120 foot thitk; and when {perforaied, water rushes upwards with 
great violence. ‘The only genus of organic remains found in the 
lary of the Connecticut valley, 1 have discovered also in the 
clay of Charlestown; unless 1 have greatly prehended its 
charactur. But the same genus occurs also in th clay beds of 
Nantucket; which Lhave been inclined to cousider as belonging 
tw the Plastic Clay; sovthat this relic does not seem to a! 
much aid ia determining the»melative antiquity of these several 


As to other limited patches of tertiary in the State,( excepting 
the Plastic Clay, which occupies its southeastern: part,) I know 
almost nothing. I have seen only pits opened in them occusion- 
ally, for the purpose of making brick: But although the clay ap- 
pears to be mineralogically identical with that ia the Cobnecticut 
valley, yot I havo met in it with no sort of organic relic, These 
beds must vary in relative level several hundred feet; occupying 

do, the depressions of the surface in the various forma- 
tions. ‘This fact precludes the idea of their having been deposited 
by the same body of waters, unless they constituted an ocean 
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he peony Tele and : 
theb he ‘compact brown oxide, though the y 
brown oxide is vory as well az the analcas oxide, 
The Sod often beautifally mamillary and stalactical. (Nos. 
efter the stalactical specimens of this ore, without 
ee ne whether hent must not have been concerned inits 
fist at For the specimens exceedingly resemble certain sta~ 
jactical varieties of lava, or the products of a powerful iron far- 
pace. And in their natural position, the stalactites usually hang 
in a perpendicular position, as they would do if formed by the dri 
‘of tenacious melted matter. But after all, there seem to 
Tosu difficulties in admitting the igneous origin of hematite. 
For could heat bave operated powerfully enough upon the 
bematite to melt it, without melting, of at least i Beale the 
clay in which itis enveloped ? , the occurrence of this ore 
in caleareous spar and quartz, (which are usually of aqueous ori- 
gin.) shows that it nray be produced from water. It is likewise 
now admitted, I believe, by the ablost mineralogists,* that ar- 
IC oxide of iron and bog, are only impure varieties of 
of iron. And the bog ore is daily forming before our eyes 
deposition, and some of it is in fact the same as the 
brown oxide. Only admit, theo, that circumstances were 
favorable to crystallization, when the hematite was in a state of 
solution in the water percolating through clay, and may we not 
conceive how that ore was rodsell? 

‘Tho oxide of mangunese, sometimes delicately radiated, and 
sometimes investing the hematite occurs probably at all the beds 
‘of hydrate of iron that have been mentioned. J noticed it particu- 
Jarly nt the bed in West Stockbridge ; and it is well known that it 
did exist in Bennington, Vt. in the same connection, in large quan- 
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‘Associated with the hydrate of iron in Richmond, in a bod 
owned by Mr, Gates, there has been found a hydrate of alumina, 
falimina, 64. 8, water, 34. 7,) which Professor Torrey has named 
ite, in honor of Col. George Gibbs, one of the earliest cul- 
tivators, and most munificent patrons of mineralogy in our country. 
Tecccurs mamillary and stalactical, of a white color. It may be 


*Bewlant’'» Minernlogio, Vol, Il. p, 702: Dictionnaire Clowique D' Histoire 
Fagarele, Ant. Fer yurate of Hysrose ; so Mons Mineralogy, Vol Il. p 





* are concretions the result of sramliog phical laws? If 80, 
are not crystals produced? It seems to me Te ee 
yet ia the this subject. At first it occurred to me that 
ming state; and that the 
ild dev A concentric structure. 
a this to light by the application of beat, 
me that the opinion is untenable. 
be single account of similar concretions referred to above, is 
vier and Brongniart, in their dese of the Paris 
Basin. 'e find,’ say they, ‘towards the of that bed of 
clay, (the Plastic Clay,) amasses a3 large as the head, though often 
much smaller, of nearly co pack Laneatath, or made up of small 
compact nodules, aggregal er asif by concretion. These 
Gmeeee tees then edges, Butetraal than aa 
salient and rentrant rounded, as if they had been plunged 
into a liquid solvent.’ * 
‘Quite recently 1 bave found in the gray argillaceous sandstone 
Sui id cave, in Mount ‘Toby, numerous reniform concre- 
tons, very much resembling those above described. And find 
that they effetvesce with acids, which proves their identity, Some 
them so exactly resemble Unios in form, that I at first suspect- 
them to be petrifactions. But a careful examination satisfies 
thar the similarity is accidental. This fact shows us that the 
same causes operated when this sandstone (a variety of the sew 
sandstone) was deposited, as when the newest tertiary was formed, 
A fact abalogous to the one just stated is mentioned by Dr. 
Maeculloch, ‘Jn the argillaceous limestones, as well ax in the 
ing sandstones,’ says he, ‘highly fattened spheroids of 
tans are found attached in pairs by a cylindrical stem, 
i id in the surrounding rock,’ $ 
Organic Remains. 

The newest tertiary in Massachusetts, judging from the exam- 
ation which I have made of it, is remarkably wanting in organic 
remains. Indeed, 1 have found but a single genus, and even this 
is in so imporfect a state that 1 have been unable to ascertain its 
nature. It whs probably some kind of animal: and some of the 
specimens bear a considerable resemblance 10 the Ovulites mar- 

of Goldfuss’ Petrifacta: but 1 have never seca in it any 

fing of the * poris minutissinls ad superficiem amussim depositis,” 
which he represents as belonging to that petrifaction. Other spe- 
cimens resemble the hic of the same author, but the ‘¢ fibris 
reticulatis* is wanting, It is doubtful whether the sketehes which 
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oo sur les Osomens Fostiles, par Cavier, Tome @ p. 341. Paris, 
#System of Geology, Vol. L pi. 179. 
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rather, 20 €xpansion of the stream formed the lake. The 
sinking of its bed at feng brought the imtiatty poke 


bed 
<7 fe Gre? ioe fram these aes is ane 
argument in favor of this hypothesis; and it would be com- 
tbe fact certainly established. 
tothe tertiary strata in Charlestown and Caml 
Jevel, and Meal rf the ocean, lead to the sopepicest 
it ware deposited salt water, by a process to 
that which is now going on in the salt marshes in their vicinity. 
Plastic Clay. 
eee ecamloation ‘of the strata of Martha's Vineyard, ten 
years ago, led me to adopt the opinion that they correspond ¢s- 
sentially with the Plastic Clay Formation of Europe: and I gave 
an account of them under that name in the American Taina 
e. Kivery subsequent examination has confirmed the opit~ 
jon then formed. And I have sscertained, also, that the same 
lion exists in several places on the continent, in the south- 
astern part of the State; and likewise on Nantucket. Wher- 
ever in region sands prevail extensively, I have reason to 
suppose this formation exists; though Jam by no means sure but 
some of these sands may belong to a newer formation, At some 
however, varicgnted clays underlic the sand, and fossils 
are found corresponding with those on the Vineyard; and such 
strata I cannot but regard as identical with the.plastic clay of that 
island. It is on the Vineyard, however, that this formation is 
most fully exbibited; and 1 shall first describe the strata which 
exist there, and compare them with the plastic clay in Europe, 
‘There are but two places ob the Vineyard where I have found 
the strata Jaid bare to any considerable extent and depth. ‘The 
‘one is a cliff in the southeast part of Chilmark, laid bare by the 
action of the ocean, and slowly wearing away from year to year. 
‘The other is Gay Head; which is an elevated promontory from 
160 10 200 feet high, forming the westera point of the island, 
still owned and inhabited by te mixed descendants of the abo- 
Figinges, ‘This spot is the mast interesting and instructive. ‘The 
very heart of the formation appears to be hore exposed. It con- 
sists in general of interstratifed, inclined layers of gravel, sands, 
variegated clays, iron ore, and lignite. 
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stitute the principal part of the elif Hence we may infer that 
the green sand fies near the upper part of this 1, 80 far as 
icine! =< “hat though as the horizontal distance 
‘from 3 of the cliff to the other, across the strata, is 
not ‘than 80 rods, and this promontory appears to be merely 
an insulated remnant of the formation, we cannot be sure that the 
of | sand isnear the upper part of the original for- 
mation. It ought here, also, to be remarked, that the lic re 
mains found in this sand, such as crabs, shells and aleyonin, 
are rolled; and’were obviously the ruins of some former’ rock, 
Indeed, nodules of peculiar conglomerate are found in this sand, 
sometimes containing organic remains. : . 

3. As this constitutes beds sometimes as much as 
five feot thick, it seems deserving of n description ‘the strata, 
rather than a¢an imbedded mineral. It alternates with the clays, 
Pipa with the blue variety, with which it is’often intimately 

TS Se Pope ete ap ded Nerd 
Somewhat resembling sometimes the ly fibre is 
Sela ores To stor can cae a deposits of peat, through 

are inters; |. Jt burns but poorly. ‘incipal 
beds fie not far from the midille of the chit’ and have a de from 
40" 10 50" north, 

4. Conglomerates. ‘The most interesting of these is the osse- 
‘ots conglomerate; which consists of rounded quarts pebbles, rare- 
ly more than an inch in diameter, witha cement of animal matter, 
Osi, iron, and sometimes a minute portion of carbonate of 

Te abounds in fragmetits, mostly rolled, of the boues and 
tooth of animals; some of thom very large. It is sometimes as _ 
hard, and broken with as much difficulty, as graywacke: but in 
other places the coherence in not por 

‘The strata of this conglomerate are from one to three or four 
feet thick, and for some gime 1 supposed that it had been deposi- 
ted it a small basin on the edges of the elevated strata of clay 
and tand; for} found the bed, which I first discovered, to lie as 
in the following sketch. 
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a Mineral Contenis. 
‘The most interesting and abundant mineral at Gay Hen, is the 
hydrate of fron. ‘I'he varieties are all argillaccous. Tho most 


are the. 

"hs Nodalar. ‘bis is the the most abundant variety, and the 
nodules vary in size, from that of a walnut to a foot in diameter. 
‘Sometimes they arc apherical, more ently ovoid ; sometimes 
ovoid Mattened ; sometimes composed of concentric layers of the 
Loe wera and yellow ochre, with a nucleus sometimes of 

oe in the centre, but more frequently hollow. These nod- 
ules are generally mixed with a large proportion of coarse sand 
and gravel, which unitedly form, as already remarked, x conglom- 
emie. The flat nodules are sometimes slaty ; and itis on the lam- 
fom of these, that the principal part of the vegetable remains of 
this rmation occur. Sometimes the nodule, when brokes open, 
is seen to envelope 2 Aattened mass.of lignite: showing conclu- 
sively that the ore originally accumulated around this as @ nucleus, 
(Nos. 121, 122, 123. 

Nodular argillaceous iron ore exists also on Nantucket; a5 well 
asin other places on the Vineyard. 

2. Columnar, Some of the larger nodules mentioned above, 
being broken open, exhibit, ax the result of desiccation, a colum- 
‘ar structure in the interior: the columns varying in diameter from 
@ quarter of an inch, to one, and even wo inches; and in length, 
from half an inch to three inches. "The sides are gonerally unc- 
qual in size, and various as to their number. The axis of the 
column is always parallel, E believe, to the shortest diameter of 
the nodule. The space between the columns is generally 
only sufficient to allow of the introduction of the blade of 
& penknife. In some instances, where a shrinkage bas taken 
Place, no regular forms are produced; but the seams run in all 
directions. I have vot observed any case where the seams reach 
to the surface of the nodule. ‘The outer portion, from half an 


inch to an inch thick, is compact gray iron stone. 





3. Mamillary. 
than a buck shot, or larger than an ounce hen 
‘po appearance of a radinted ere 5 








with every variety above described : particularly witl the nodular. 
Bur it is never seen in large masses. 

Tris well known that the preceding are valuable ores of iran 
for smelting ; and at Gay Head, particularly, they may be obtained 
in abundance, That spot is still in possession of the desceadants 
of the Indians of Martha’s Vi + and it is 10 be hoped that 
the Government of the State will take measures to prevent their 
being defrauded of this ore, which may prove of considerable 


Radiated Sulphuret of Iron. "This is very frequent apd beau- 
fiful in the osseous conglomerate and blue cla of Gay Heat 
‘The nodules are sometimes perfect spheres ; from ono to three 
inches in diameter; but gencrally more or less irregular; the sur- 
face often exhibiting one face of numerous cubic crystals; bat on 

aking the mass, the radiation is obvious. Such, however, is 
the ‘of this ore to decomposition, thar itis difficult 10 

specimens long in a cabinet, unless excluded from the 

. ‘Their decomposition produces of course su)phate of 

iro, end sulphate of alumina and potash, or alum, which efllo- 
mesce on the clay. (Nos. 117, 118) 

Sulphate of Sis or Selenite, exists at the same place in ta~ 
bles and acicular prisms, disseminated in blue clay. (No. 131.) 

Ac is said that amber has been found floating in the ocean near 
the cliff at Gay Head. 1 also found it in small quantities, cannec- 
ted with a vegetable relic in iron ore, at the same place. At 
Nantucket, a mass of light colored amber was found, three or four 
inches in diameter, which is now in the cabinet of ‘I, A. Greene, 

of New Bedford. 
jative arsenic is said to have been found at Gay Head; but I 
‘saw none. 


Organic Remains. 
Although these are apparently not as numerous in the plastic 
clay of chusetts, as in that formation in Europe, yet since 


vegetable and animal relics are rare in New England; and some 
of those in the plostic clay are not found in the same formation in 





s a substance. Ih 
ree tty 


“Vertebral Animals. The bones and teeth of these animals are 
‘more pumerous at Gay Head than any other organic relics. “They 
are foued in the greatest abundance in the osseous conglomerate, 
alrendy dese: + bat they occur also in the green sand, and in 
ayellowish sand, associated with the green sand. For the most 
part, the bones are not mineralized ; but frequently they are black 
when broken; and sometimes they are thoroughly impregnated 
‘withviron ore. Jn general they are much broken and often rolled. 
In one instance, however, T noticed a succession of large vertebrae, 
one or two occasionally being absent, for a distance of 10 or 12 
fect. Some of these are 9 inches thfck, and as much in-length. 
Nos. (104 to 108.) ‘The head in this instance was wanting ; and, 
i i, pa all ee other bones, nie vertebrae, ey sie 
portions 1@ ribs. (No. 109). it is improbable that these 
‘could [7 aah eels state, far from the spot 
where this huge animal died. In the green and ferruginous sand, 
vertebrae are found only occasionally; and they are generally 
much smaller than those in the conglomerate; but they are not 


rolled. 

‘It ought perhaps to be mentioned, that the largest vortabre no- 
teed ose the eure bed of conglomerate fc sa 
apparently upon the edges the other strata. And yet, t 
ee ey the saree bones, interstratified with ne clay, 
cannot be distinguished from those of this upper bed, except that 
in this single instance the bones are rather larger and less broken 
and rounded. 

Such of these vertebra, as 1 thought it would be of any use to 
have dria, are exhibited on Plato XII, Figs. 23, 24, 25, and 
28. Pieces of the ribs, (someof them 4 or 5 inches in their 
acrid diametes,) bones of the head, &c. are in generat so 

en, that a sketch of them would be useless. They will be 
found among the specimens. All the vertebra that are draws, 
are from the green and ferruginous sand. 
Ee T 

















Fas seca erat a conclusion, | whieh, 
io Exarop®, has been aval established by a 


eetee serene ries 
urions, the great size of some the con- 
In Europe it is well known that these 
tiles of ie of oer en Gaintered from the ot emis 
60. ches sepaeeees ain teat eteali ar 
or wi jual in size to 
See citerna on rhea 
‘a to the 
' ‘and crocodiles that tow hab the Pend fae 


ne 


examination, however, it is only a le conjecture = 
the bones at Gay Head belonged to congencriv races. 

I have already remarked that I had not met with any account 
of an osseous conglomerate like that at Gay Head, in any of the 
Sp ees mctioe of plastic clay, But bones of vertebral an- 

imals do occur in one place, at least, in the clay beds of the Paris 
io. ‘ME. Bequerel,’ say Cuvier and Brongniart, * has found in 
the same bank of clay and lignite, (at Auteuil,) pyrites in grent 
tities, bones of vertebral animals, whose class has not up to 

is time, "(1825,) been determined,” Ket 

Ap 1830, Provost says that * the remains of reptiles (Crocodiles) 

Z = shells characterise the plastic clay ay of the environs of 


't 
Jn the cliff in the southeast ae of Chilmark, 1 found a frag- 
ment of bone, which undou! once belonged to abird. It was 
hollow and apparently about eat changed as most of the bones 

y jt was so enveloped in the ela vo 
at Gas 1 Joped in the elay that I could ba 
title ‘suspicion that it was introduced subsequeatly to the deposi- 
tion of the clay. 

Crustacea. In the greon sand at Gay Head we meet with well 
charactorised aS sarin st the genus Cancer; although they are 
in ese broken ; abioetog that they originally belonged to 
ation which was abraded oF dostroyed anterior to the pro- 


* Geology of the 5, East part of Ragland, 1 280, 
# Ossemens Possiles, Tore 24, p. 342. 
Dictionnaire de Histoir Naturelle, Art. Terralas, 








Section in Plastic Clay. or 


| Diy, Direction, Thickness, and. Superposition, of the Strata. 
éageemtaaar an pe ety ng othnge 
tothis place. 
re ty eyo kary : vara we 
is the vo want 
e strata scans watt as ction indistinet ; ate cs = 
to ascertain the dip or direction of the beds. 
s, however, the schistose th Be Ted ci 


eliff'in the southeast part of Chilmark. 
have already remarked, that the strata at Ga: 
J to 45° a little to tho east of north; and 
= Culrplveed Without careful examination, : 
would be regarded bel an unstral ‘eral of clay 
td Tinie And in rey some part 0 fouls Ts 4 
southern part, I am still in aiubt whether the dip itd Sieation of 
the beds nd to the above statement, 

At the cliff in the vast part of Chilmark, some of the clay is 
schistase, and there we find the following section. A considerable 
part of the cliff there, from 20 to 30 fone i high, is covered by dilu- 
‘vium, which has slidden down from the upper part. But where 
the strata are exposed to view, they present the curved, contorted, 
ani inclined appearance exhibited below. ‘The general dip, it will 
bo seen, i is towards the south, as the left hand of the sketeh 
is the southero extremity of the cliff The sketch embraces.a 
tahoe listance of about five rods. ‘The geologist sees at once, 

iff needs only to be consolidated, in order to constix 
ke formation ; 28 1 shall show by presenting a sim- 
of a ledge of graywacke i in Newport, R. Island, when 
I come to treat of that rock. 








Section in the Mastic Clay: Chilmark. 


- Inference. 
After the preceding description, it seems to me that no geolo- 
gist will hesitate to refor this formation to the Plastic Clay of Eu- 
ropean authors. The variegated clays, the interstratified liguites 





=a 








Dipef Plastic Cig, == 03 
the tertiary formations? ‘The second supposition may probably 


Prova the tue one. 
Twas not able satisfactorily to ascertain the dip of the clay beds 
on Nantucket, Le Nga on DAT ate accuracy of observa- 


great diseropancy in the 

yard, and on Nantucket : pa T con! 
Peta etre ey prederent diya these strata: 
ing to ascertain that this formation 





Elie do Bea the de 

li jamont represents ‘the extensive ites, in 
teGery, and ia part divi, which A between the ‘Alloginies 
‘and tho ocean on the east, from Nantucket to Florida, as resting 
directly on the inclined edges of the older rocks, and exhibiting 
in themselves no tracos of dislocation.’* But unless my sonses 
have greatly deceived me, we have on Martha's Vineyard most 
decisive evidence of dislocation in one of the higher members of 
these deposites: for Dr. Morton bas proved, that farther to the 
south, a part of the beds of this vast ation are equivalents of 
the secondary strata in Europe. If, therefore, the inclined 
position of the strata on the Vineyard be not a solitary case, 
resulting from local disturbances, Beaumont’s position is untenable, 
‘and his inferences, dependant on that position, incorrect. 


In Truvo, 


Truro is the extreme town but one on Cape Cod; and on the 
enstern shore is a patch of plastic clay, large enough for one or 
two good farms, on which stands a light house, at at Gay Head. 
‘The clays hore are somewhat variegated ; though tho predominant 
color is blue. They exhibit also, the same unstratified aspect, as 
at Gay Head; and are, I doubt oot, another remnant of the same 
formation. 1 did not, however, give the spot that protracted 
examination which would be necessary to ascortain the dip of the 


Recherches, , p. 320, chap. b 





Plostie Clays. 


the greca sand: and that the green sand of Gay 
is identical with that in England, a comparison of specimens 


‘Ths ft appears that the proof is as strong as could be desired, 
‘of the entire similarity between the plastic clay of Gay Head, 
nett formation Sesh ce at Duxbur C ‘True, 

are mentioned at Duxbury: nor, i 
Pr ep any Reis ted poe we the g sn 
iy | ; but ablue clay only. probal ‘. penctratir 
strata es Doxbury, the ¥: ted Gas bar ke vas ‘ht 





iin =P a rasan ste omaha! of strate 
i ie same ical iod,) there can be no 
doubt, Not improbably, howéver, the een a in this country 
fk sy same situation with regard to the variegated clays, as 
the clay does in England with respect to those clays. 
Bat probably the London clay ought not to be separated from the 
ic clay. 
mele fase discovered at Duxbury render it extremely probable 
that the extensive sandy deposites in Plymouth and Barnstable 
etonsietiesd by elaasic clapa -feubouphiie powerfalitt 
Juyial action to which that region has been subjected, may have 
dees these sands over other formations. ‘The sands that occur 
the west side of Narraganset Bay, in Rhode Island, in the 
vieinity of Providence, may probably belong to the same forma- 
tion, It is to be hoped that when more of the cliffs and pits in 
this formation have been examined, a richer variety of organic re- 
mains will be brought to light, * 


Relative Position of Plastic Clay. 


Tn Europe plastic clay lies immediately above the chalk, But 
in this country the chalk appears to he wanting; and Dr. Morton 
has shows satisfactorily that its equivalent is the Ferruginous Sand 
Formation.* Iu the middle and southern states, the plastic clay 


*Jourpal Acad. Natural Sciences, Vol. Vij also American Journal of Science, 
Vols, X Vil and X VOL 3 
5 












interesting fact, shin a dees to be well established in 
‘Mr. Lyell’s ‘ Principles of Geology,™* is the ° 
of recent and extinct species of testacea in the the ter- 


), or Older Pliocene, the relative propor- 
at; but this group is distinguished by cer- 
tain peculiar species. In the Miocene Strata 1021 species have 
been found, of which 176 only, or about 18 in 100, are recent. 
And in the Eocene or oldest group, of 1238 spocies, 42 only are 
identical with living species. "This gradual decrease of recent spe- 
ies as we descend deeper into the earth, corresponds with mie 
we know of the organic remains in the older fossiliferous rocks, and 
s¢oms to indicate succossive destructions and renewals of animal 
and Vegetable life at various periods in the history of our globe. 
Although the nowest tortiary in this State appears to have re~ 
mained undisturbed since its deposition, yet it is interesting to find 
that our plastic clay bas experienced a convulsion, almost equal 
to that by which its strata, in the Isle of Wight, have been thrown 
ito a vertical position.t As to the poriod when the strata at 
Martha’s Vineyard were elevated, Ican say but litde. I have 
already expressed an opinion that a granite ndge passes the 
‘westera ae ‘of that Island, not far beneath the surface : but 7 
have searched in vain there for any of the more recent unstratified 
* rocks, At present, then, I must conclude that we have no evi- 
dence of the action of any disturbing force since the protrusion of 
this granite. But in. Europe, I believe no rock above the chalk 
Tas been proved to have been disturbed by granite ; and hence I 
hesitate 10 impute the elevation of our plastic clay to that rock, 
especially on such equivocal evidence as | now possess. 


+ Pages 83, 51, 55. 
# Geological Transactions, Vol IL p. 161 








Indian Philosophy. 209 


he told his children Sap Alea caine 

Noman’s Land to Gay fe then made a mark with his toe 
across the beach at each end, and so deep, that the water followed 
and cut beach: so thet his children were in fear of 





the body remains to this day. Moshop went away, 
nobody knows iwhnhoe. He had no conversation with the Indiaus, 
but was kind to them by sending them whales, &e. ashore for 
them to eat. But after they Gor thick around him, be left them.” 
See Mass. Hit. Collections, Vol. 4. p. 139. 

“In former times, a great many moons ago, a bird, extraordinary 
for its size, used often to visit the south shore of Cape Cod, and 
an from thence a vast nurber of small children. 

jaushop, who was an Indian Giant, as fame reports, resided in 
these parts. Enraged at the havoc among the children, he, on a 
certain time, waded into the sea in pursuit of the bird, till he bad 
crossed the Sound, aod reached Nantucket. Before Maushop 
forded the Sound, the Island was unknown to the Aborigines of 
America. 3 
_ Tradition says that Maushop found the bones of the Children 
ine heap under a large tree. He then wishing to smoke a Pipes 
ransacked the [sland for tobacco; but finding none, he filled his 
Pipe with poke, a weed which the Indians sometimes, used as its 
substitute. Ever since the memorable event, fogs have been fre- 
quent at Nantucket and on the Cape. In allusion to this tradition, 
when the Aborigines observed a fog rising, they would say, ‘There 
comes Old Maushop's smoke.'’—Scee Mors. His, Collections, 
Vol. 5, p. 57. 

Thave made the above extracts, thinking’ they might interest 
iz in your inquiries in relation to the bones at Gay Head. And 

cannot but be of opinion that the above interesting tradition about 
the existence of the Giant, had its origin with the Indians from 
their having found the skeletons of large marine animals. Per- 
haps two hundred years ago, as late a period as the traditton refers 
to, the bones might Lave presented very different appearances from 
what thoy now do. 

In the collections of MSS. belonging to the Society of which J 
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4. NEW RED SANDSTONE. , 
Terrain Posciticn et Peneens. Brovgniart.* Poecitite Co- 


Tet this pame U have included all the sandstone in the 

of the Connecticut ; sets from New Haven, Ct. to the 
fine of Massachusetts in Northfield. Ona fol jical map, given 
the 6th volume of the American Journal of “Scieno=t Theva 
the inferior beds of thie formation as Old Red Sandstone. 
do Tnow deny the existence of this rock in that ae Bu 
Tbave pot discovered marks enough to identify it so clearly, as to 
eee in giving it a place on the Map. think 1 can identi- 
fy the uppor beds of this formation with the New Red Sandstone 
of Europe; or rather, show it to be probable that these beds are 
the equivalent of the new red sandstone. And not improbably 
the Tower beds correspond essentially with the old red sandstone 
of Europe: for sometimes in that quarter of the globe, the two 
Series are in contact: asin Arran in Scotland ;f although generally 
they aro separated by the coal measures. But as long as we have 
‘90 certain evidence of the existence of the old red sandstone in the 
valley of the Connecticut, it is better to consider all the beds of 
the sandstone there, as belonging to the new red sandstone > nor 
shall we have any difficulty in finding a place for the whole series 
ee the wide range embraced by the usual definition of this 


roc! 

In the paper above refered to, I formerly described the upper 
beds of the sandstone under consideration, as the Coal Formation ; 
hot however, without suggesting doubts, as to its identity with the 
coal measures of Europe. Thin seams of genuine bituminous 
coal, do, indeed, occur in the series, in gray micaceous sandstone ; 
and its resemblance to the coal measvres of Europe, has induced 
men of great experience to explore it for coal. But only « small 

jantity has ever been found; and it said that coal occurs also, in 
the new red sandstone on the continent of Europe: so that the 
Securrence of coal, is by no means certain ovidence, that the 


*Talieatl Des Terrains, p 244. 
1 Report an Geology for 1882, p, 382 
+ Mecculloch's Geology, Wol. 1p. 274. 











Neio Red Sonistone. ag 

the same rocks are similar! ‘and Thnve Iate- 
Ipscriaged o's ote ie igen 

is the bituminous marlite. 6. Werner regarded 
vai seca econ the naw red sandstone as” characteristic 
of 1 na and heeco his name of * bunter sandstein.’ In 
the Connecticut valley this aspect is not he common, But in 
a 


, the lower beds exhibit it on a » scale: and on 
the banks of Westfield river are several interstratifed layers, affard- 
ing beautiful examples ee) in pei a ati ph 
is particularly interesting that cannot be distinguished 
‘eye from specimens ont Nova Scotia, associated with vie 
pooper Giaaripecines uy be sosioed ot Seats Hadloy Ge 
group. lar specimens obtained at 
‘nal on the West snggeld shore, 


Mineralogical Characters of the New Red Sandstone. 


*Takenasa mass,’ says De la Beche,* ‘the group (of new red sand- 
* sone) may be considered as a deposit of conglomerate, sandstone, 
and marl, in whieh limestones occasionally appear in certain terms 
of the series; ines one’ calcareous deposit bei it, as 
the musshelkealk is in England ; sometimes the zechstein, as in the 
east and south of France ; and sometimes both being wanting as 
in ire.’ *The beds’ says Dr. Macculloch,f ‘are some- 
times of a conglomerate structure, at others a fine sandstone and 
occasionally schistose ; and in composition, the rock is calcareous, 
argillaceous, ar ferrugingus, or al together preseoting endless 
‘variations of aspect and color,’ 

“These descriptions correspond in general to the group which I 
donominate now red sandstone in Connecticut valley. Our 
rock, however, is more deficient in calcareous matter than is usual 
in Europe: though more or les: of lime is seattred through all 
the members of the group; so that in some cases even the red- 
dish shulus slightly effervesce with acids > and might, therefore, be 

ly called red marl. Nearly all the limestone in the grou, 
15 highly fetid ; though in some instances this passes into that whic! 
is bituminous; and even into bituminous marlite. 

It should be recollected, also, that this formation is wanting in 
gypsum and rock salt; (wo minerals found in it almost universally = 
though a3 mentioned in the first part of my Report, a minute quan- 
tity of the former has been found at West Springfield, and South 
Hadley. “Lf bave, however, compared a suite of specimens from 
the new red sindstone contaiaing gypsum in Nova Scotia, with a 
suite from the Connecticut valley, and with the exception of the 
limestones, they can lurdly be distinguished from one another. 








* Geolegical Manual, p. 335. ao of Geology, Vol. HL p. 227. 











itm to good advantage, South of Sunderland 1 
itccana te cactre Derails in Connecticut, Unless 
viewed om a lange scale, this rock scareely exhibits any stratifica= 


At falls a muct finer and more compact ¢ 
erate exhibits itself, composed of the same plank sons iim 
except that it abounds more in quartz and feldspar. (No, 150, 

A lomerate, made Ay of nearly the same mat 
as that first described, (except that it contains more slate,) abounds 

the lowest of the upper beds ofthis formation, (Nos. 144 
10 147.) It is not as coarse as the Inst, and the strata are usually 
Tess chan a foot thick. It is common in mount ‘Toby and on the 
‘east side of mount Holyoke, m Graaby. , 

Trop ert i another variety of ao small interest. Te 
reposes on greenstone oa the east side of mount Tom and 
Holyoke ; and consists of a mixture of angular and rounded masses 
of trap and sandstone, with a cement of the same nvatorials, ‘The 
nodules are sometimes one or two feet in eter, and the strati- 
fication is not very distinct. 1 do not doubt but the same rock 
may be found on the.east side of nenrly all the greenstone tiny 
in the Connecticut valley. Its thickness is but small, und % 
mode of production obscure, (Nos. 151, 152, and 285.) 

2. Sandstones. ‘I'he lowest and most abundant sandstone in 
this formation has been described with sufficieat minuteness, in 
connection with the conglomerate with which it occurs, Itis 
Te extensively for architectural purposes. (Nos. 154 
to 161. i 

A sandstone, which, at a little distance resembles that just de- 
seribed, is found among the upper beds of this formhtion in Lon; 
meadow and Wilbrabam ; where ‘ic is extensively quarried. Te 
differs, however, essentially from the last variety ; being composed 
chiefly of fine siliceous sand, with occasianal specks of mica, ce- 
mented probably by the red oxide of iron: for its color is almost 
Blood red. Its particles, however, do not cohere strongly; and 
this forms the only objection to its use in architecture. “The ex- 
tensive quarries in Chatham, Ct. are opened in this rock 5 or in & 
variety closely allied to it. [ts strata are thick and rarely exhibit a 
bom structure. (Nos. 165, 166.) 

ray sundstone is not uncommon in this formation 
found chiefly in the upper part of the series ; or rather 
einity of trap rocks; as at Turner's falls, and on both sides of 
Holyoke and ‘Tom. Ie is made up of coarse gray sand—some= 
times of comminuted granite entirely, as on Holyoke—and varios 
in color from light to dark gray. In some localitios, ax in Granby, 
the strata are thick, and the rock is scarcely schistose ; it is there 
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Shale. ~ ay 


‘setts such slate occurs | iber of the: eden 
a ps jportant part, 
gray, red, and black ; and in, etenartae 


aac eee tod Halon, in Gonnectoit: Some- 
mica and sand into its composition, and then 
ne micaceous sandstone, as already remarked. 

black, it is generally bituminous, as at Sunderland, and at Middle- 

town, Connecticut ; where are found upon it the impressions of 

Shen or. Some of the Wek’ cotrd Tele as at Tore 

its into "somewhat wi 5 

= indeed, easily this falls to, oa eet 

bles comminuted coal. It frequently contains. sul of iron 5 

which by decomposition, causes the slate to exfoliate: in some 

places, also, as at ‘Turner's falls, and on Chicopee and Westfield 

rivers, this shale ahounds in nodules of argillaccous iron orn, of a 

quality. Some of the black non-bituminous shale of this 

bas almost lost its slaty stracture in the process of ine 

‘Thin pieces of it give a ringing sound hey atruck, 

This vatiety abounds in the victnty of Toreaes falls: ag, indeed 

nearly every other variety does, ‘There we find a gray varivty, 
which isso soft that it may be impressed by the finger nail. 

IL it were possible to doubt that the new red san \¢ formation 
was deposited from water, the surface of some of the layers of this 
shale would settle the question pete For it eat, pre~ 
cisely those gentle undulations, which the loamy bottom of every 
fiver with a moderate current, presents, (No. 198.) But seach a 
surface could never have been formed while the layers had that 
high inclination to the horizon, which many of them now present: 
so that we have bere, also, decisive evidence that they have been 
elevated subsequent to their deposit 

On Westield river, in West Springs, botl the red and black 
shales are traversed by numerous veins of satin spar; itself often 
of x reddish hue, They are rarely more than an inch wide, bat 
often several fect long; and run uniformly across the laminae of 
the slate. 

In the same place the black shale, as well as the bituminous 
marlite, and some varieties of slaty sandstone, contain masses of 
septaria, or the Ludus Helmonti. They vary in size from an inch 
to 5 or 6 inches indiameter, and are usually fauened or roniform. 
‘The envelope appears to be argillo-ferruginous as well as ealeare 
ous; and the cavities are lined, and sometimes filled, by white cal~ 
careous spar. ‘Lhe interior is divided into irregular masses, or 
sometimes into polygonal prisms, 

‘The hypothesis which imputes the cavernous.structure of these 
























cement. 
ie a cat cen 
sre i ny dg eter lorry 
have heretofore been considered as the old red sandstone, 
Ficprie ‘ones, which have been called a coal formation. 
‘Tho lower beds are distinctly stratified, but rarely slaty ; whereas 
the upper ones are usvally #03 although some varieties of con- 
te, scarcely exhibit ty a even of stratification. Tn 


lower beds is no shale. color is almost uniformly some 

maagelsed® ‘but as already shown, the upper beds are of various 
robes ar peertonty s the cong! 

ser al ince ol im lomeraie 

of the Te pe beds of this yA teed than in that of the higher, 

oo geologists to regard them as belonging to distimet 


Bot asa general principle, it will not answer to conclude that 
conglomernte to be the oldest rock, which contains rounded masses 
of granite. For a depesive of granite might be so situated, that an 
abrading current would tear off large quantities of it, while much 
later rocks might flank its sides in such a manner as to be almost 

ly protected from the water. ‘Tbe recomposed rock hence 
rosoltiog would therefore contain granite nodules chiefly. Whoreas 
it might be that the more recent rock above spoken of, once covered 
— granite and was worn away by an agency that could not touch 
ah np Hence the water oes i xf rock thus produced 
would consist chiefly of frigments of the schists. Besides, geolo- 
gists now generally admit that granite is a later rock than most of 
the primary ones; aud sometimes even of the same age as the 
highest of the secondary; since there is evidewce that it has been 
protruded through the chalk: and finally, in the present instance, 
some_of the lowest beds of the sandstone under consideration, are 
composed of fragments of the latest of the primary stratified rocks 
in the region ; as in Bernardston and Greenfield, where the con- 
glomerate is made up chiefly of argillo-micaceous slate. 

Extensive ranges of greenstone are connected with the sand- 
stone of the Connecticut valley. But I need spend no time in 

the present state of geological science, to show that trap rook 
cannot be a member of the sandstone formation, and that it was 
subsequently introduced. Its characters and relative position will 
‘be described when I come to speak of the unstratified rocks. 
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| bortmve,, thatthe, prevailing dip of the|strata.abroogh the whale 
1S sg noaabe pane pire pelt tained, that { 


and they could not dip under the coarser layers on 
the east side, a9 they now do. We ought probably rather to infer, 
thar the coarstr strata have been worm away fromthe 


| must dip oa both sides of the valley towards its contre, or remain 
eS 





occupy separate portions of the valley exclusively ; but in many 
places they are interstratified in pete ali to 
section Inid bare by the Connecticut, for three miles above, und 
neurly 2 mile below. ‘Turner's Falls, of which a sketel will be 
given in treating of greenstone, presents a good example for-ex- 
amination. ‘I'he coarser varieties, however, are not eo abundant 
there, as at Mount ‘Toby in Sunderland. On the west sideof = * 
‘Connocticut river, opposite Sunderland, Deerfield mountain ex- 
hibits nearly every. varicty of the lower ‘beds of the formation: 
Let the observer pass to the east bank of the river at Whitmore’s 
ferry, three miles north of Sunderland village, and he will land 
upon a ledge of the coarsest conglomerate that has just been de- 
seribed. Thing directly above this, and dipping a few degrees 
easterly, as do all the etrata of Mount Toby, he will find the 
black bituminous shale containing impressions of fish; 10 fect 
thick. . Immediately above this succeeds a conrse conglomerate, | 
scarcely difforing from that beneath, and forming a mass 200 or | 
B00 feet thick, Ps ling southeasterly to the top of Toby, | 
not Jess than 900 fect abore the river, he will find numerous ale | 
ternations of the coarsest conglomerates with the finest red-and 
grey sandstones; or rather shales. And the passage from one 
variety to the other is not in general gradual, but sudden; 80 that \ 
the line between the finest and coarsest materials is well marked. | 
Itis very obvious, in such cases, that the fincr layers of the | 
rock mast have been deposited in still waters, and the coaner 
materials have been the result of powerful abrading eurrents. 
Anil E-know not a more difficult point in the theory of the earth, 
than to éxplain the cause of so many and so sudden changes from 
motion to rest and from rest to motion, in the waters in which such 


* Mr. A. Stith on the Connecticut valley, Aan, Jour. Science, Vol, XXL p22. 
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be a few degrees east of north. In particular places, however, 
the dip is vod at all angles, fom Oto 00°. (is is remarkably 
the case in the vicinity of Turer’s falls; as may be-seen on the 
section of that place to be given farther on. ‘This extraordinary 
Cosa amet be easily explicable from the proximity 
greenstone and granite; as. shall attempt to show when’ I come 
to treat of those rocks. Near the eastern extremity of Mount 
Holyoke, also, these rocks mount ap. on the ris greenstone 
at an angle of 55° ar 60". Here too the direction of the basset 
edges is about northeast and southwest. ‘The presence of green- 
stone in this case, also, as 1 shall attempt to show, will explain 
these anomalies. In the West part of Westield, and near the 
ccntre of Hatheld, the lower beds of this formation have 2 dip to 
the westof about 10°. ‘The same is also the casein 
Jn the north part of Hadley, 1 have observed strata running nearly 
east and west, and dipping 10 north. The probable presence of 
nite at no great depth im all these cases will readily accoant for 
these exceptions. 

Although the new red sandstone must come in contact with the 
primary rocks on both borders of the Connecticut valley, yet bhave 
discovered the actual junction enly in one spot. Halfamile south 
of the ‘Glen,’ or Gorge, in Leyden, near a saw mill, the peculiar 
conglomerate made up of argillo-micaceous slate and quarts, re~ 
poses upon that slate, and has a dip to the south from 20s to 30°; 
while the slate is nearly perpendicular, and the course of its 
nearly north and south. Admitting the elevation of the slate sub- 
sequent to the deposition of the sandstone, the southern slope of 
the edges of the rast in Leyden, will explain the southern dip 
of the latter at this place. 

‘The following are the dip and direction of the new red sandstone 
in several places in Massachusetts, where it does not seem to have 
been subject to local deviations. 

Between West Springfield, and Westfield, along Wostfield river, 
east of the greenstone; direction, north and south; dip, 15° to 
200 east. 

Mount ‘Tom, beneath the greenstone 5 direction, north and south ; 
dip, 15° to 20° east. 

Most northerly lime quarry, West Springfield: direction north 
and south ; dip, 15° east. 

Rock Ferry, (S. Hadley, at ‘Titan's Pier); direction, nearly 
north and south: dip, 20° east, 

Sunderland ; direction, generally north and south: dip, betwoen 
10° and 15 east, At Whitmore’s Ferry, however, the stratum 
containing the ichthyolites, is nearly honzontal; but this is over- 
laid by sandstone, dipping east from 5°10 10°. 

Deorficld; (Sugar Loaf and Deerfield mountains) disestion, 
north and south ; dip, 10° to 15° east, 
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the characters of the two groups, being considerably different. 
Deerfield mountain, hindered i rede on tea of 
the lower beds; and the strata on opposite side of the 
river beneath the greenstone, correspond in dip and geseral 
characters with those of this mountain. Mount Toby is prob- 
ably not far from 1000 feet above the river, and Deerfield 
mountain varies from 500 to 700. ‘These are much the mest ele- 
vated points of the new red sandstone in the valley of the Coa- 
necticut: and the enquiry immediately suggests itself to the geol= 
ogist, whether the formation was originally of this height throagh- 
out its whole extent, and has been subsequently worn away, exeesit 


these ridges: or whether these have been raised so much above 


the general level by a force acting beneath. ‘The latter sup 
tion would seem most probable, were it not for the proof exhbibi- 
ted by the above section, that no peculiar ing, force has ac~ 
ted on these mountains. Had that been the case, cither their strata 
would exhibit a different dip from the formation generally, or they 
would not correspond on opposite sides of the river. It seems to 
me perfectly obvious, after inspecting both these mountains, that 
almost the only change their strata have undergone, was their 
original elevation about 10° to 150, along with every part of the 
formation, And hence we are compelled to suppose, that the top 
of mount Toby exhibits nearly the original elevation of the 
whole formation. For the idea that such insulated peaks and ridg- 
es, as those under consideration, were deposited in the insulated 
and inclined position which they now occupy is perfectly absurd. 
Forther we must suppose that the strata of mount ‘Toby originally 
extended to the top of Deerfield mountain ; as is represented by 
the dotted line A € in the section. Nay, on this suppositon, all 
the strata of both mountains may have oxtended to the western side 
of the valley, as at A. 

‘The immense period requisite to wear away such a mass of rock 
as this theory supposes to have once occupied the whole valley of 
the Connecticut, will seem to most minds the strongest objection 
against its adoption: I mean supposing it to have been effected by 
such causes as are operating at present. But this is not a solitary 
example, in which geological phenomena indicate the operation of 
existing causes through periods of duration, inconceivably long. 
We may in this case, indeed, as I have already shown, suppose 
the occurrence of numerous deluges in the earlier periods of our 
globe. Still, even with the nid of such catastrophes, the work 
must have been immensely protracted. And why should we hes- 
itate to admit the existence of our globe through periods as long 
as geological researches require ; since the sacred record does not 
declare the time of its original creation : and since such a view of 
its antiquity enlarges our ideas of the operations of the Deity in 
respect to duration, as much as astronomy does in regan to syaee 
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action of those currents of water, which have excavated:the val- 
ley of the Connecticut. The rock exhibits ocensionally cross 
seams of stratification, nearly at right angles to the surface of the 
layers: hence. currents of water, frosts, &e. would remove sue~ 


~ cessive 9 a8 wide as these cross strata. On some of the 


terraces huge masses of the rock ae raised from their 
scpee bee adie mixed, but not far removed. 

t will be seen on the accom, mapanying jical Map, that the 
greenstone ridge which is marked i in Sun sioner the Con- 
necticut in the north part of that town and then forms its 
shore as far north os Gill. ‘The seotion that bas pattie ey 
crosses the Connecticut a little south of - place where the green- 
stone crosses the river; and consequently the is rep- 
resented as on the east dope eet fa earccey aS 
and above it. But north of the place where the greenstone 
crosses the river, through the whole extent of Montague and 
Deerfield, the following section represents the relative situation of 
the two rocks. 





Now T cannot but regard this fact as some evidence that the 
valley betwecn Deerfield mountain and Toby, has been to a great 
extent excavated by water. For I can hardly conceive how so 
deep a gorge should have been produced in this greenstone ridge 
or dyke, at the period of its ‘i ieerrg certainly not without 
causing great disturbance in the adjoining strata; of which I have 
seen no traces. ‘The continuity of this ridge is uninterrupted; as 
are the dip and direction of the sandstone strata, But the whole 
aspect of this valley, and especially the contour of Sugar Loaf, 
correspond with the idea of excavation by water. ‘The rocks in 
place, too, on both sides of the river, to the height of several 
hundred fect, bear the marks, in numerous grooves, of powerful 
abrading agents. 

If such an hypothesis, however, be admitted, this work must 
have been performed while the region under consideration was in 
@ state quite different from what it is at preseat; and probably by 








‘The vein of pyritous and the green carbonate of shalfa 
mile below Turnec’s falls; in Greentiek!, affords good example, 
at low water, of the of the vein: 
sandstone, “Although it hes not beea explored, veins of sulphate 
of baryta, sometimes several ineles wide, and accompanied b; 
copper, may be seen passing ieto bth rocks. ‘The tra 
variety denominated tondstoue; the base being apparent 
rated clay. ‘The red. slaty rock connected with the trap, may be 

as a variety of shale, sometimes a little mieaceous, As 
acarly as I could determine, this vein is perpendicular ; and as it 
passes northerly into a fofiy hill of crap, it might in that direction 
be advanta; ly explored. "A few buadred dollars faid out 
here, all probably determine the value of the vein. 

J have put down a second copper vein on the Map, a mile or 
two south of the one just described. Idid iton whar'l thought 
good authority ; but subsequent examination has led me to doubt 
whether it has an existence ; although Lan aware how ensy it is 
to overlook such a locality without a guide. 

‘The copper ore in Granby, Ct (called the Simsbury Mines.) 
appears so far as it has been explored, to be a bed lying entirely 
between layers of sandstone, which dip to the east a litle more 
than 20", und running between north and south, and northenst and 
southwest. The red oxide is the principal ore, sometimes mixed 
with a little of the green carbonate. ‘Che gangue appears to be 
gry sandstone. Since this mine hus been reopened, about x 
thousand tons of good ore have been obtained. A new adit is 
now in progress, which will strike the bed of. copper ore about 
200 feet below the surface. 

Although nothing but sandstone is found where this bed of ore 
crops out, yet a greenstone ridge appears a few rods distant, and 
the dip of the bed is towards the ‘greenstone, and must therefore 
pass under it, or intersect it, 

Native copper has been found in sinall pieces at this mines 


Coal. 


Tt has long been known that coal was found in the sandstone of the 
Connecticut valley: and on this fact mainly has the opinion been 
basod, that a real coal formation exists there. But ! think | have 
satisfactorily shown that this formation must be referred to the new 
red sandstone group. Yet if this be admitted, shal! we infer that 
there is no hope that it may contain coal ia such quantity, and of 
such quality a3 10 be useful for fuel? A few years ago, geologists 
would lave peremptorily decided this question in the affirmative: 
but in the prosent state of their science, it seems to me we may 
at least reasonably hesitate, and perhaps draw a contrary inference. 
Tt is now generally admitted that all coal has a vegetable origin, 
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i hen a at a ‘and the he be 
teed) yr hcl ren 
spdieuivel addy fo tierce Girkivexth Boskiwstange be Coat 
in one case at least, upon common coal, in the vicinity 
of a trap dyke: hence he reasonably infers, plum- 


to this theory, why may we not hope to find 


masses. Anthracite is found in almost every rock 
from lias to ; and bituminous coal occurs in the oolitic and 
new red series, a8 well as in the proper coal measures. 


red sandstone was doy , might not have been such as to 

duce ee ed EY ‘Ts would not constitute Bele 
a difference between our new red sandstone and imost of that in 
Europe, as the almost entire absence in the former of gypsum and 
tock salt ; minerals which, on the eastern continent, are regarded 
‘as eminently characteristic of this formation, In Yorkshire, Eng- 
land, coal bas been found in the new red sandstone: and on the 
European continent, a3 in Poland,t oceasionally in thin seams : 
and it tas been recently ascertained, that the coal field in 
Scotland, which is probably the quiralent of that of Tecklenburg 
—Lingen, in Prussia, is contained in the lias;l) a formation which 


EConybeare's Report on Geology, (1832) p. S00, 
WPhilosophical Magazine, Vol. Il, N, Series, p. 101 
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Ties above the new red sandstone: and, therefore, © pre- 
sumption is Gerxtcthatep ace mike meecinademeen 
since this fies between the lias and the real coal measures. This 
conclusion is still further strengthened by the fact, that Humboldt, 
Daubuisson, and other able geologists, consider the red sandstone 
group, and the coal measures, as belonging to the same formation.* 
All facts prove, it seems tomo, that it was a hasty generali- 
zation which limited workable coal to the coal measures; 

therefore, we should not be prevented from searching for coal in 






ular nodules, which arerarely but a fewinches in diameter. fh 
most every zauence, capper to be the result of the carbonization 
of a single plant, whose can be distinctly traced ; though it 
is always broken into fragments, whose length rarely exceeds two 
fect, At Whitmore’s ferry, ia Sunderland; in the north part 
‘South Hadley, and on the north bank of Westield river in Wi 
Springfield, the coal is highly bituminous: though least so at the 
Just named locality. But at Turner's falls, ia Gill; at the South- 
asppton lead mine, and at Enfield falls, (Con! 
thracite. At the junction of this same formati 
br Be at ube hos Connecticut, Dr. Percival See wae 
of bituminous enetrating the greenstone. says, how- 
ever, that *it more aaily ta the appearance of cinders aired 
up with siliceous matter as to be hardly combustible,’ 

It becomes an interesting inquiry, whether local circumstances 
will enable ws to explain why the coal at some of these localities 
is bituminous, and at others anthracite. ‘We know,’ says Prof, 
AL Brongniart,} ‘that the coal which is in contact with the veins 
or dykes of basanite, or trap, that traverse it, and that which ap- 
proaches masses of porphyry, is less bituminous than other por- 
tions of the bed, and that it even loses all its bitumen, and in 
passing to the state of anthracite, exhibits, as it were, a bind of 
Vitreous texture, &c.’ Few geologists will now doubt but the 

imity of granite produces a similar effect, “Now at Turner's 
falls we know that a mass of trap is not far from the coal ; 
and at Southampton, that granite is still nearer; and hence we 
should expect the coal at these places to have lost its bitumen. 1 
am not aware, however, of the p ity of cither of these rocks 
to the coal at Enfield falls ; thov, rant of its particular loca~ 
tion, At Sunderland and South Hadley the trap is ¢o far distant, 
that we are not surprised to find bitumen. The existence of bi- 
tuminous coal, however, in the trap st Berlin, Ct. is quite remark- 














* De in Beche's Geological Manual, 25 Edition, (London, 1822.) py 400, 
t Tabloan des Terrains, &c. p. 253. 
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able; and the fact that a portion of it is converted into 
or hat heat does not necessarily drive out the bit 
"Phe contorted condition of the strata ut the locality of coal in 
West I, it quite probable that trap rock exists a 


Itis a satisfactory explanation of this case to suppose that green- 
stone, or some other igneous rock, has pressed upwards with such 
force between A and E, as to give to the sirata a saddle shaped 
appearance for a fewrods. (Four rods from A to E,)} WM this hy- 
pothesis be correct, we can hardly conceive, as in the case at Ber- 
Jin, why the bitumen is not expelled from the conl. Upon the 
valite, he cams that bare been mentioned, show that something 
more mere proximity to rocks of igneous origin, is m 

for the conversion of bituminous coal into anthracite ; although 
heat is undoubtedly the principal ida 

Generally the coal that has been described, occurs in a gray course 
micaceous sandstone. But at the locality at West Springfield, it 
is found in bituminous marlite. At Sunderland, it is in bituminous 
shale. 

Lead, Zinc, and Iron. 

‘The sulphurets of these metals occur.in a vein at the junction of 
the stone and this formation, in Berlin, Ct, as described by 
Dr. val. Galena and Blende, 1 have observed in small quan- 
tities in the fetid limestone of West Springficld, at Paine’s quarry, 
and blende at Meachem’s Lal Sulphuret of iron ix quite 
common in the shale every where. Nodular argillaccous iron ore 
also occurs in the same rock, at Turner's falls, Hadley Ca- 
mal, &e. The carbonate of iron at Turner's falls, has been already 
described: and I suspect No. 241 to be the same mineral from 
South Hadley Canal: though it resembles cinnabar. But the 
chemical tests do not indicate the presence of mercury. From 
its solution in nitro-muriatic acid, prussiate of potash threw downa 
dense precipitate of the prussiate of iron, 


Rotien Stone, &e. 23 
Iron Sand. 

Boshels of this substance, highly magnetic, may sometimes be 
collected on the ria oe shore of Connecticut river, 40 rode 
below ‘Turner's falls. Probably it proceeds from the disintegration 
of the new red sandstone at the falls. Some of the iron-colored 


grains are not magnetic enough to be taken up by the magnet and 
resemble iserine. 


Rotten Stone. 


‘This valuable substance cannot probably be regarded as a sim 
mineral, since in the present case, it is inerely fetid limestone that 
has been partially decomposed by the action of a mass of green- 
stone in the immediate vicmity ; or by some other cause. It is found 
at Paine’s quarry in West Spri j and in large quantities, Tis 
quality appears to be very excellent; and in an economical pomt of 
viow, itdeserves attention. Itis found also at South Hadley Canal, 
‘on the West Springfield shore; though of hardly sofine a quality, 
and in much less quantity. It is not there associated with lime- 
stone, (Nos. 217 to 221.) 


Fibrous Limestone, or Satin Spar. 


‘The red and black shales, as remarked in another place, on the 
banks of Westfield river, in West Springfield, contain numerous 
veins of this substance from an inch to a mere line wide. Some- 
times it forms a thin seam between the layersof slate. ‘The same 
mineral occurs along with the fish impressions at Sunderland, 
Common calcareous spar exists in these rocks as well as satin 
Spar. 

Concreted carbonate of lime is frequently found in this formation. 
At West Springfield I found it an inch or two thick between the 
layers of sandstone, near the southern bed of fetid limestone, At 
the Sunderland cave, it forms small and imperfect stalactites on 
the coarse conglomerate ; and on the same conglomerate, on the 
cast side of mount Toby in Leverett, | found a large quantity of it 
coating over a perpendicular wall several inches thick. (Nos, 226 
to 230.) This had obviously been derived from the conglom- 
erate by water ; it shows that carbonate of lime is more fre 
quent iu this formation than one would be led to suspect from its 
general appearance. 





Sulphate of Baryta. 


‘This mineral, as already remarked, accompanies the veins of 
copper ore in the new red sandstone m most instances, both in 
Massachusetts and Connecticut. In this State, it is most abundant 
at the copper veins in Greenfield; where it forins veins from six 
to cight inches wide. 
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Sulphate of Strontia. 
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ipe, it melts and gree slight tinge of red to the 


Sulphate of Lime, 


ther after so valuable a substance, 

In some of the scams of tho fetid limestone of West Springfield, 
J have noticed thin layers of le fluate of time. 

Teought not to be forgotten, that in Europe, the new red sand- 
stone sroup is one of the depositories of salt and gypsum, as well 
as the rich mines of Mercury in Carniola: nor ought itto be 
Supposed that our new red sandstone has been examined thorough- 
pales ae Nt) that the same minerals do not ex- 
ist here. 

It is now also pretty well ascertained, that the diamond mines of 
Golconda and Panua in India, and these in South America, occur 
in a conglomerate belonging to the new red sandstone." And 
when we consider how easily one might overlook so rare a sub- 
stance as diamond, observers, L should hope, will recollect this fact 
in their future examinations of this rock in Ls. 

In Europe the new red sandstone is rather remarkable for a 
paucity of organic relics. And the same seems to be true in this 
country. Enough, however, have been found in this rock in the 
valloy of the Connecticut, to throw considerable light upon the 
circumstances under which it was produced. And judging from 
the success which I have had in the few direct efforts which I have 
made for discovering the fossils of this formation, I predict that 

ent examinations will bring to light many more. Much 
obscurity, also, resis upon the nature of several of those which L 
have found, which farther research will 1 hope remove. 

‘The remains found in this formation are both vegetable and an- 
imal. The former 1 shall first notice. 

Those fragments of vegetables which are not uncommon in cor- 
tain varieties of the new red sandstone, and which present a thin 
layer of coal, having the goneral form of the original plant, might 


* Gonytearo’s Report on Geology, (1582,) p. 299 and 398, 
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em, however, 
aisle in which usually little vegetable matter remains. ‘These are 
ravely more than an Tach, of an och and a half wide ; but No, 252 


funy i See ae ae of the vegetable 
a thin layer occupies t! co H 
' . 


for 1 know of BORGER ATA in ore Liprdhy ne 
ars sever ae vt ie at iy 

fheogh all pet not fiat Eoeate, Professor tees 

bes en sent this fossil to Europo, has no recollection con~ 


bat obained asingle, specimen several years ago at Sunderland, 
and gave a figure of it in the 6th yolume of the American Journal 
of Science, which bears considerable resemblance to the rachis of 
tho voltzia brevifotia, whon destitute of fructification, as figured 
by Ad. Brongniart in the 15th volume of the Annales de Sciences, 
and found in the sandstone formation near Strasburg. 
In some of the lowest beds of this formation, (those which have 
beg heretofore called the old red sandstone,) I bave her found 
field and Greenfield, singular peteifaction, which Dr. 
Marion says, ‘evidently bolongs to the fossil genus i 
which Dr Harlan has described a species from the 
Genesee, Now York, under the name of F. Brongoi 
Jour. of Geology.) If your psoas were weathered, thei 
specific characters would be more ob) and would probably 
prove identical with those from Genesee. Dr. Harlan, Fowayer 
hus used a specific name already in uso: foramong British fossils, 
there is a F. Brongni enumerated in Woodward's, Catalogue, 
1880; which spocivs is figured in Mantell'e Geology of Sussex.’ 












+ Hiswoire des Vegecanx Fossiles, Plate 23. Fig. 1. 
4 Manual, p.419, 2 esition, 
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This Fucoides varies ia size from one tenth of an inch to an 
inch in diameter. Moré commonly it runs through the rock ina 
direction corresponding to that of the laminw; ie whieh case it i 





have the convex side of these layers in the same direction ; so 
that on one side of the rock will see numerous button-like 

uberances, and on the other side corresponding concavities, 
(No. 258.) But I do not know which side is uppermost in the 
rock, in situ. Nor am [ familiar enough, either witlt living or fos- 
sil agamous plants, to kaow ritttber Chava is.any thing remarkable 
in this structare, 

An examination of the species of Fucoides described by Dr. 
Harlan, has convinced me that the ane now under consideration is 
not the same, However much the latter is weathered, it never 
ate that distinct appearance of articulation which gives to 

Horlan’s species so much the aspect of an encrinite. His 
rls also often distinetly branched ; ours, so far as I have 
id, never. And even if are identical, Dr. Harlan's 


this ies, Fucoides Shepardi; asa nvack of respect for my 
i . Charles U. Shepard of New Haven, whose clairas to 
, every naturalist, who has read his productions on 
Natural History, will be ready to acknowledge. 

Plate XII. figs. 38 and 39 are sketches of two specimens of 
this Pucoides, 





Fossil Trunk of a Tree. 
T saw this interesting relic several years ago, in Dr. Smith's 


Animal Remerine. aT 


collection in Southbury, Ce. Tt was obtained in that in the 
sandstone formation extending from Woodbury to the Housatonic ; 
which, scene ically from the new red sand~ 
stone of the it valley, Riera mca perro hie 
same characters. ‘The specimen to which was cylindrical, 
eight or ten inches in diameter, highly siliceous, and exbibited the 
bark beg liao which if I do not misrecollect, was carbona- 
caqus, ‘was discovered in a swamp, and a laborer, mistaking it 
for a stump of a recent tree, struck it with his axe; aud being 
vexed at the injury his instrament received, he in revenge broke 
it almost to pieces. The unbroken’fragment in Dr. Smith's pos 
session, however, was several inches loog. 

‘The circumstances above related, render it probable that this 
trunk, when first discovered, stood in the position in which it 
grew; as has been found to be the case in numerous instances in 
the sandstones of Europe. 

Aninal Remains. 

About thirteen years ago, an interesting discovery of the bones 
of an animal was mado in digging a well near Ketch’s Mills, in~ 
the east parish of East Windsor, Ct, ‘The rock is_a red con- 
glomerate, belonging to the higher part of the new red sandstone, 
and exceedingly resembles in color and hardness the conglomerate 
of the lowest beds. The workmen penetrated five foot of soil be~ 
fore reaching the rock, and then blasted the latter to the depth of 
eighteen feet, before reaching the bones. And although little care 
was taken to obtain these in a proper state for examination, and 
they were mostly scattored among visitors to the spot, yet the fol- 
lowing facts may be ided on. 

‘The most remarkable fact is, that these bones were not at all min- 
eralized ; but retained the color and other characters of bones that 
have Jong been buried. On exposure to the air, they were much 
disposed to icoebll egies eaten hot universally rena 
‘as two or ts, still in my possession, q 
‘These bones bel: SScadatietreert eer five foot long, 
which Jay horizontally in the rock; and as the caudal vertebrae 
‘were quite numerous, projecting in a curve ei; ‘inches beyond 








the body of the skeleton, I suspect these belonged toa 
saurian animal ; especially since such animals have beca in 
the new red sandstone in Euro; 


Having understood that an fadividual in East Windsor, (for his 
own sake J will not mention his name,) had preserred several frng- 
ments of these bones, and finding that geologists abrond were be- 
ginning to doubt whether any such discovery had been made, § 
travelled seventy miles, accompanied by an artist, ia the hope of 
Pane ell teadletishvichep.sdthe speciation: Bat 1 was aot 
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pre Taner 
such treatment any where else ; and secondly, by repeat 
ing the sentiment—parvum parva decent. 
Tehthyolites. 


‘The remains of fish have been found on bituminous shale and 
bituminous in Middletown, Ct. at Sunderland Mass. and 
also in West Springfield and Deerfield. Sunderland, however, is 


Poth ee chil eet ala J, which corresponds 
nearly with low water mark. 1 have dug out hundreds of speci- 
mens at this 5 uh perfect ones are very rare to be obtain- 
ed. Onone layer of the rock, fifteen inches by three feet, seven 


a layer of shale: and from these specimens, J can easily conceive 
how the mistake should have been made, that among the Monte 
ira pint ites, one fish was found in the act of swallowing 
A thi of carbonaceous matter usually marks out the 
aly jaceous matter ly mi ‘spot 


‘water, 

We sometimes find the specimens a deal mutilated ; so 
sul iatoed tan toe rns soto tas catalyses and the 
swales and fins are scattered about promiscuously : and this too in 
the vicinity of other specimens that are entire. Hence we cannot 
impute this mutilation, usually done, to a disturbing force ac- 
ting on the rock at th which the fish was en or 
afterwards. But if we suppose that the fish, as they |, were 

ally onveloped by mud, it is easy to conceive how some of 
might have putrifed and fallen to pieces, before they were 
enough to bo preserved: or it might be tlat the fish 

was mostly devoured by some other animal; andineitherof these 
joa might expect to find only scattered relics enveloped in 


‘The great resemblance of these ichthyolites to those found on 
the bituminous slate of Mansfield, in Germany, has been alroady 
noticed. Probably all of them belong to the genus Palacothrissum, 
Lam inclined to bolieve that I have found four species. Plate 
XIV, Figs. 45 and 43, are probably the same species: the out- 
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species; di Senta from the first, but very rarel) 
met with. (4 isstill smaller: the scales being minute ; and 
have found only one specimen of it. The fish im this case, a5 may 
be seen by the dmwing, appears not to have lain upon itsside, as 
Pech toe ppeoe was enveloped in the rock. There is 
occasionally a specimen of greater lemgth than any which 
Pe Cpe ne of Dap ena cite ea 9 those 
+ I suspect this to be a fourth species : bat I have no speci 

suflicien Be catenciadsiin drawing 1 be taken, inte 


Mollusca, 


‘The only molluscous animal which I have detected in the new 
red sandstone formation, was found in rolled musses in Amberst; 
and the only specimen at all distinct, is sketched on Place Xt, 
Fig. 17; and belongs to the College collection in that place. Al- 
though much broken, there can be little doabe bat it isan or: 
era. Por along time supposed the rock containing this mould, 
was a wackeslike trap: but I am now satisfied that it is a mica- 
ceous sandstone, more indurated than is common, I should not 
be surprised if it should hereafier appear, that the vicinity of 

Os falls is she spot from which this specimen originated, 

At those falls [obtained the specimen No. 282, ou whose sur 
face are some berances that rauch resemble a univalve shell = 
but they may be concretions. + 


Zoophyta. 

Under this head 1 introduce a remarkable organic relic, which 1 
recently discoverd on the brown shale, or rather fine micacoous sand- 
stove, on the banks of Westfield river, (generally called Agawam 
river near its mouth,) in West Springfield. It is characterised by 
Spader ‘and correspondent ridges, which sometimes ramily, and 

y small somewhat polygonal reticulations, which cover the entire 
surface of the shale as he as the wes extend. (Nos, 264, 
265.) These reticulations are rarely more than one quarter of an 
inch in diameter, and they diminish in size as we approach ono 
extremity of the impression. No animal or ogacabla matter re- 
mains upon the shale, yet the grooves and the reticulations arc 
quite distinct. Plate XIE, Figs. 34 and 35, are sketches of this 
organic: impression ; the latter showing the diminution in sie of 
ihe net work, towards one extremity. ‘The reticulations and 
grooves are of the nataral size in both figares. . 

J found this impression on the uorth bauk of Westfield river, in 

















only an inch and a half long, Yet some of the See Ries 
favorable 


interwoven structure, or coral-like texture, form a conspicuous por 
on of those vast sub-marine groves of coral’ that are sometimes 


seen by navigators in the hotter regions of the globe.’t 

- Upon ite wins Tam roealy teslied ‘thtat that this 
interesting relic must have been an enormous Gorgonia. ‘True, 
no di has yet made of the central stem: but who knows 
that the has yet been explored far enough in width to dis- 
cover it. If so, te specimen may yet be found to be from eight 
to ton foot io width ! t 


* Petrifacts, Plate VI, fig. ®, and Plate X, fig. 1 

4 Rees! Cyclopedia, Art. Gorgonin. 

§ While the proof sheet of this) for the first edition, was under examination, 
Preseli theo th kod of Profooe illiman, te. Withnsn’s * Oeer: 
vations on Foul Vegetables! Edinbargh, 153] ; aid bis "Description of a Fossil 


Gorgonia, 2at 


{ilomnetinadcha lite ede 0.8 ase seule 
Mt is an species. 

liberty to dedicate it to Dr. C. T. Jackson of under the 
name of Gorgonia i. This { do without any persooal 


acquaint 
attainments and productions in geological and mineralogical science, 


Plate XHI, Fig. 36, is a sketch of an im me found in the 
same shale, onl: ts bask oe po tagiercin Bibs ek; (No, 256.) 
It scarcely differs from the others, except in the absence of the 
the reticulations. Mr. ea hepa meet 


ty 
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ce 
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‘the ares San Faspec 08. J8, one instance the edge appeared 
sorrater 

On the surface of the same shale, along the same river, we find 
irregularly ramified masses of flint, or silccious slate, from half an 


with resemblance between reveral di a in those and 
Tees aaah Therorcecnied ef ho fal descrite In Gee ext. Bus Ms With, 
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will excuse 

from ® private letter, since it is 

subject much earlier than myself, and who, 
pursuits, I heve always regarded as 


and fren 
Ny ‘impression is,” he, ‘that both the old and thenew red sandstone exist 
in the great formation of Messuchusetts and Connecticut: that the old lies the 
lementcand ls palpebi (at least here) granite rains: that the new Lies higher ia 
the series; and that the coal formation may come between them as clegwhere.” 
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inch to am inch in diameter. 1 could not resist the ira} thar 
this sifoeous matter tay have taken the planoof'& ale 


certain evidence (No. 
267. Bat he species a ae bee es payohs 
aspen: alate ve evidence | “other 200- 
Fj wecld te Gund re 
Radiaria. 


Under tis name I have a specimen, jore remark- 
able than the last, to introduce. It is from the rt hres" 
West Plate eels |. 29, 30, aon hie Lost 3 
ed t6 convey an idea of Se ee this pet= 
Hehe ee have ue ie oe re ex its 

most common: composed weatiog usu 
ally Tess than Hal a ind fn dabei a wee ge 
runing ina ion thro the Reel 
ing hes ransenely, they ease consist of concentric lay 
of carbon: ime, of various shades of color: the outsi 
of of tho exteronl sat (and, indood, more or less so of tho others,) 
being vovered wi protuberances; but showing no 
marks of transverse septa. Not unfrequently a small perforation 
occupies the centre of the cylinder; and'at le times it is occu- 
pied by calcareous spar, which probably entered by infiltration. 
Ara structure is quite obyious: especially 
whe specimen are mail fractured crosswise. (Nos. 268 to 


32 exhibits one of these cylinders, terminated by a sphe- 
roidal head, aud covered aenank the warty protuberances that 
have been mentioned. 

Sometimes these cylinders enlarge and several of them (fre= 
quently three) become united, so that the outer layers enclose the 
whole: as is shown in Fig. 30. 

In one or two instances, numerous small cylinders become upi- 
ted in this manner, and form a rather confused mass in the centre, 
inpement taker pce Ge in Fig. 200 "To lower pert of int 

tal as in ir 

imen, ih teat be seen Ee the sketch, pie Righ ern 
‘small and distinct tubes, which by extending an inch or two, be~ 
come blended in the confused mass that occupies the central parts, 

as seen on the upper surface in this figure, 
appearance of a concretionary structure isso marked in 
some ens, that one or two its, for whose opinions 1 
entertain a high respect, have even suggested whether this re- 
markable substance be a real petrifaction ; and inquired whethor 
it may not be of a nature similar to the columnar limestone, de- 
soribed by Capt. Bonnycastle with a plate, in the 20th volume of 


the Am. Joumal of Science. Judging from the plate, as well os 
specimens ilar ae es ine ne nt ese that 
the specimens from are of a ve jaracter, 
wed eckibaiermorecact’7 oR organic Pec fice Indeod, 1 can 
postit be but they are real petrifactions ; but having examined 
Petrifacta, Miller's Crinoidea, Sowerby’s Mineral Con- 
pert Parkinson’s Organic Remains, &¢., E can find no fossil 
resembling these, ‘The new genus Marsupites of Manteli® does 
indeed, bear some resemblance to that under consideration; but 
they are probably different. General analogies only, have led me 
to regard them as baving resulted from the petrifaction of radiated 
animals: though I am by no means sure that they are not of veg- 
ctable origin. 
specimens, Nos. 263 and 265, were obtained from the 
an bes ee! a nee bank of areeee Wate in eee 
an general aspect, I suspect them to 
Pisin saat bo of mgd nature as tho romains just 
ibed. The mineralizer in this case seems to be argillo-ferru- 
ginous limestone, except the central part, 

Whether the Nos. 283, and 234, are to be regarded as organic 

relics, I feel unable to decide. | 
Theoretical Considerations, 

‘The new red sandstone series that has been deseribed, cansist- 
ing chiefly of the fragments of older rocks from the surrounding 
region, must obviously have been produced chiefly by the agency 

curroms of water, which first wore away those rocks, and then 
transported and deposited the fragments where we now find them, 
By what agent or agents thoir consolidation was effected, we may 
not be able, perhaps, in the present state of geological science, to 
determine. 'e do know, however, that water, nd heat, may 
all, under certain circumstances, accomplish this work. Water 
kot contain in solution some cement, say carbonate of lime, which 
shall be deposited in the interstices between water-worn fragments 
and thus unite them, Air, it is also well known, by abstracting 
water from some of the materials that form rocks, does sometimes 
effect their consolidation, Heat, likewise, in the same manner, 
if it be sufticiently powerful, by producing also a crystalline 
arrangement of the materials, will harden them into stone. Now 
jin the case of the red sandstone, all these causes may have con- 
spired to effect its consolidation. The existence of beds of lime- 
stone in this formation, and of carbonate of lime diffiwsed through 
some of the varieties of the shale, and even of tho coarse conglom- 
‘erates, shows that deposition fr mmical solution in water, was 
















*Geology of the 8. East of England, (Londom, 1833,) p. 168. 
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though it must be admitted that these rocks also, might onte have 
extended farther to the south than they now do. 

1c is an interesting inquiry, whether the greenstone ranges now 
existing ia the very midst of the sandstone formation, were 
duced anterior to that rock, or during the same epoch, or al 
wards. In all the lower beds of the sandstone formation, I have 
never found a single fragment of the greenstone ; and, therefore, 
Linfer that the fatter rock did not oxist previous to the deposition 
of these beds, Nor have f found any of the trapin the conglom- 
orates of the higher beds, except a narrow stratum, which T have 
described under the name of trap conglomerate: and which lies in 
immediate contact with the greenstone of Tom and Holyoke, so as 
rest upon it, Greenstone must, therefore, have existed in the 
vicinity, before the formation of this lomernte ; and there is 
only one difficulty in supposing the whole of the nstone in 
the Connecticut valley to ave eed produced immediately subse~ 
quent to the deposition of the lower beds of the sandstone, From 
sone facts to which E have alroady alluded, and which E shall de- 
serie more particularly in speaking of greenstone, it would seem 
that the upper beds of the sandstone, those that lie even higher 
up in the series than the trap conglomerate, have been disturbed 
and olevated by the intrusion of the greenstone. Hence I should 
infer, that the greenstone continued to be produced, until nearly 
all the beds of sandstone had become consolidated : and that prob- 
ably the existing trap ridges were the last erupted. From all 
these facts, then, Tinfer, that greenstone began to be erupted not “> 
far from the middle of the epoch of the deposition of the sand- | 
stone ; and continued to be thrown up at intervals, during the re- 
tainder of the ‘period in which the sandstone formation was ad- 
vancing to its completion, 

1 have assumed it as a fact, thot the sandstone formation under 
consideration was deposited beneath the ocean, and subsequently 
elevated. The proof is quite conclusive. Imperfect ax ts the ac- 
count which I have been able to give of the organic remains in 
this group, it contains onough, I think, to settle this point. To 
whatever species the Pucoides that occurs in the lower beds may 
be referrad, we may be sure that it was a marine plant. For, sa 
Adolphe Broogniart, ‘these plants (the Algae, including the Ul- 
vaceae and Fucoideae,) grow almost without exception in salt wa- 
ter; certain Ulvae only Ueibg able to develope themselves in fresh 
water."* ‘This opinion is still farther confirmed by what that same 
writer says of the species of Fucoides found in the new red sand- 
stone of Mansfeld, in Germany, including of course the bitami~ 
nous marlite. “Out of seven species,’ he says, * five to all sppear- 











+ Histaire des Vagemux Posies, | Livraison, p. 37 
30 





only genus: 
‘sandstone, as no similar ot ‘now known to exist 
‘we cannot say whether it was an inbabitant of fresh or salt water 5 
except that the other remains found in connection with this, so far 
as we know their nature, are marine: end, therefore, we infer that 
this fish was so too. 
* This conclusion corresponds with those that have been made in 


or those of land animals, or vegetables; and hence they are ome- 


; vac upon dry land and in a tropi oie ior 
t is certainly an interesting thought, that this deli , 
which now forms so easel residence for man, foe constituted, 
and for an immense period, the bottom of a tropical ocean, where 
| Gigantic Gorgoniae, certainly 20, and perhaps 40 feet high, formed 
coral groves, and F'ucoidcac more numerous, Hourished. The as- 
tonishing change brought about in the course of ages, exalts our con~ 
ceptions of the wi: and extent of the plans of the Deity; 
and leads us to anticipate future changes, whenever those plans 


ire. 
Bityeel that it was a tropical ocean. 1 mean that its tem- 
perature was much higher than that of the ocean whieh now wash- 
es our shores. For otherwise, how could sea-funs, larger than. any 
‘which our tropical seas now produce, have been sustained. ‘The 
fact that in early times, while the secondary rocks were depositing, 
the climate in high latitudes must have been much warmer than at 
present, is, indeed, so completely established by researches ia 
other parts of the world, that it would be strange if we should not 


eee. Fos, p43 
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find itieseeesabiogite be true on this continent, But the 
facts which I have detailed, that throw ei heme this inquity, all 
tend to show that there is no exception to the general law, 
New England certainly had a tropical climate when the ocean that 
Pastis fr new rod sandstone stood over it. And Adolphe 
Brongniart says, that two species of Fucoides, found in the lime- 
stone of Canada, approach very near toa genus of these plants 
that now grows only in soe seas: a fact that tends to corrob- 
orate the views which have been ed relative to the new red 
sandstone of the Connecticut valley. 

A careful oxumination of the fossils of this sandstone, will eon~ 
vinee any one that their resemblance to any now found living on 
the aes is very faint: 30 that probably they cannot be referred 
to the same genera, much tess to the same species. ‘This too ac- 
cords with the facts that have been in other parts of the 
world. ‘The farther down in the series of rocks we penetrate, the 
wore unlike living animals and plants aro those found in a fossil 
state. And itseems to be now pretty well established, that there 
have been several successive creations and extinctions of animals 
and plants on our globe, before the production of its present or- 
gabe beings. It is not cutis ascertained bow many of these 

tions and renewals have taken place. Adolphe Brongniart 
thinks that four ch: of this kind are clearly discernible among 
fossil vegetables.* Hence he infers, that there have been four 
periods of vogetation since tho creation; each differing from the 
other by @ marked distinction al and even genera of 
peer and in the numerical proport the different kinds. 
joring the first period, the strata, from the lowest fossiliferous 
rocks to the lower part of the new red sandstone, were deposited. 
‘The second period includes the time during which the new red 
sandstone series was forming. During the third period, the veget- 
ables lived, which are found between the new red sandstone group 
and the chalk, including the later, The fourth period commenced 
after the deposition of the chalk, and reaches to the highest of the 
tertiary deposites. During each successive poriod, the vegetation 
becomes more perfect ; that is to say, vascular cry ptogamian plants 
predominated eae daring the earlier periods, while dicotyledo- 
nous and monotyledonous vegetables prevailed during the last pe- 
riod. ‘The same is true in respect w animals. ‘Those found in 
the lowest rocks are extremely simple in their organization, and 
vertebral animals, coop alan few fishes, do not appear low- 
er down than the new red sandstone; while land animals begin to 
appear still higher in the series. 
‘he conclusions of Dr. Maculloch appear to coincide nearly 





+ Dictionnaire D' Histoire Nawurelle, Art. Vezetanx fossiles 








isting race of animals.. - 
Sir Bell, the most distinguished anatomist in 





Recent discoveries io astronomy render it probable that thore: 
exist disturbing forces among the heavenly bodies; very feeble, 
indeed, but which must, after periods of immense length, 
important and extensive changes atastrophes among suns and 
planets, And one cannot but inquire, whether there may not be 
some kind of connection between these astronomical geolog- 
ical periods, But we ought to recollect, in the language of Pro- 
fessor Whewell, that § our knowledge of the vast periods aig, 





jical and astronomical, of which we have spoken, is most 


great chan- 
forms of ani- 
it the motion of the heavenly bodies round the 
, though with inconceivable slowness, by a force 
which must end by deranging them altogether. Tt would, therefore, 
bo rash to endeavor to ostablish any analogy between the periods 
thus disclosed ; but we may observe that they agree in this, 
bd reduce all things to the general rule of finite duration.”f. 

t ought not, however, to be ten in this coanection, that 
not a few of the disclosures of modern astronomy give ws reason 
to believe, that some, of the heavenly bodies are now in that semi- 
chaotic condition, ia which they are unfit residences for such nn 
ture as ours, aud are in fact ina state similar to that in which the 













* Sytem of Geology, Vol. Up. 432, 
+ Tho Hand, its Mechanism, &, p. 119. 
+ Whewell’s Bridgwater Treatiso, p. 157 
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earth was for. ious 10 the creation of man; thot is, slow! 
passing frown seated ‘habitable condition. The tly 
prea be in the extreme of desolation, even in | gascous state, 
nding periods incalculably Jong, by the operation of natural 
Ta priglle Miatierectil ast ad acrrersion ‘into fit abodes for ani- 
imal aud rational natures. Possibly still farther removed from such 
astate, may be the nebulac. The moon appears to be so far ro- 
deemed from the uncontrolled violence of volcanoes, ax to hers 
ted perhaps to some animal natures. Jupiter is not im ly 
sull covered by one wide ocean, in which such monsters us our 
secondary strata disclose, may now have sway. In short, astrono- 
my has disclosed enough of the geology of other worlds, to reader 
probable the conjecture, that they are undergoing those astonishing: 
changes, which seem to have taken place, or to be now progressing, 
within upon our own. 
ware that such conclusions as these will seem to many at 
val with the sacred record. For Moses speaks only of one 
creation of plants and animals. But if it be only admitted, as it 
seems tome the principles of a just interpretation demand, that 
afier mentioning the original production of the universe out of 
nothing, he leaves untouched au indefinite period, of what may 
be called the semi-chaotic state of the globe, we shall find no dil 
ficulty in reconciling every apparent discrepancy, For during this 
long period, all those creations and revolutions which the strata 
now reveal, may have taken place; and the animals and plants 
thus to light, are of exactly the character which we should 
expect t exist in asemi-chaotic condition of the globe. But 
of what possible use, in a moral point of view, and ia'a revelation 
for the great mass of mankind, would it have been, to have given 
an aecount of the creation and extinction of certain huge ferns, 
sea weeds, zoophyt ind sea monsters, whose relics would be 
brought to light, not till several thousand years afterwards, by the 
researches of geologists ? 

‘That the Girst chapter of Genesis admits of the interpretation 
which | have suggested, is rendered ble from the fact that 
commentators of na mean name had adopted it long before geolo- 

ists had suggested the difficulties that have been mentioned. 

ishop Patrick, for instance, more than 200 years ago, is full and 
explicit on the subject ia his Commentary, Not a fow of the dis- 
tinguished commentators and theologians of our own days have 
advanced the same opinion, Suffice it to mention the names of 
such mon us Bishops Horsley, Sumner, and Gleig: Dr. Chalmers, 
Dr, Buckland, Professors Rossenmuller, Conybeare, Whewell, 
i Sir Charles Bell, Sir J. F, W. Hersebel, Sharon Tur- 
ner, $0. 

So far then from finding ia these facts nnd conelusions of geol- 
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‘objections t0 the Mosaic records, I find ia them =. 


that now inhabit it. it was adapted to. tho. nature and habiea 
of such animals and vegetables as we pow find entombed in the 

rocks. ‘I'he overilowing benevolence of the Deity, therefore, led 
him to place such beings upon it ; and thus to communicate 2 vast 
amount of happiness, whic! seems to bo a grand object in all 
plans and operations. ‘The vegetables that existed in those 
periods, have bees converted, in the course of time, into the va- 
rious species of coal now dug from the bowels of the earth; while 
the remains of the animals of those times have ‘become changed 
into Timestone. And even those violent volcanic 


the earth's crust, various raat lke terry tb 

happiness, And in all this, we see indications of that case 
nevolent foresight and care, Serban Sawer pit of his crea~ 
tures, to which our daily individual experience of God’s goodness 


I deduce another moral consideration of no litte i pe 
sd cataen ae cin opesionst stoi pon te: SIE 
unl are ul nature 1D Is 
Maatgaye'tasbicetoe © rg the universe as a most 
Sevier beside stores csi ning, peck Preteens 
ving, furnished it with @ ing requisite to it eternally 
a piers has left eacone the pacino eer 
space cts and without any noed even of his direction and su- 
femora » Indeed, : pets have thought this machine 20 per~ 
‘as to need no creating and uperienading Come, eT if we ripe 
admit it to have been eternally in motion. 
[oe ete alee rps Si bg en 
in uj ‘or if the jist can explain ee 
of pawl les might dounty maces of plants and animals, 
admit a special miraculous Stestg im the creation of new ones, 
‘The resemblances between the plants and animals in each of the 
divisions of the strata, that have been mentioned, even to the very 
limits of each division, and the suddenness of the change that then 
takes place in their characters, preclude the idea, 30 much of a 
favorite with certain philosophers, that all was the result of a 
gmdual metamorphosis. Now if wo thus ascertain that God has 
soevially interfered with the operation of natural Jaws in the in 








Theoretical Considerations.” 51 
stances undor consideration, the presumption is, that he may in- 
terfere again, whenever the good of his universe demands. 0s 
do we get rid of a host of atheistical objections, with which the 
the student of natural theology finds his path encumbered. It 
would have been well, if some, who can see nothing but atheistical 
tendencies in the principles of geology, had lected, before 
Alling thats press with uncandid vituperation of thig science and 
its cultivators,” that it is the oaly science, with the ee 
haps of astronomy, whose principles could fiarnish such a refutation. 

bs eked bi dae that these very principles and de- 
ductions of geology, that have excited so much of alarm and oppo- 
sition among some friends of religion, and so much of premature 
and groundless exultation among its enemies, have nevertheless, 
when taken in connection with astronomy, developed and estab- 
lished a Jaw of God's natural government of the universe, 
beyond all others known to man; and undiscovered, or only dimly 
seen, by the great minds of other tions, I refer to the fact, 
that change is made the grand conservative and con- 
trolling principle of the universe. Men have always seen and 
felt this instability in t to every thing on earth: and they 
have regarded it as a defect, rather than a wise law of the natural 
world. “But they now find it to bo equally true of suns and plan- 
ets, a8 of plants and anii * Perpetwal change, Lesbos 
gression, increase and diminution, appear to be the rules of the 
material world, and to prevail without exception.’+ And this very 
instability is the great secret of the permanence and constan- 
cy of nature's operations, and of the adaptation of the external 
world to the wants and happiness of sree’ beings. ft is ‘a 
principle superior to those grand rules which we have been accus- 

to regard as constituting exclusively the laws of nature, from 
the security which we sue in it, beyond the longest and apparently 
most t periodical movements of our solar system,’} In 
fine, it is probably the most splendid display of the Divine skill 
which the universe can furnish, 

T have here entered only upon the limits of a wide field. I 
cannot proceed farther. "The great interest which every reflecting 
man ‘in speculations of this kind, and the expectation of being 
misunderstood if I entered into no explanation, (should these la- 
bors be made public,) have led me to venture thus far, 

m See " ‘ e 
Bestia 4 Sane twa the Mineral and Mosaical Geologies, 2 

+Prof. Whewell. Bridgwater Treatise p. 158 
+ Essai sur la Temperature, De I'Interior Dela Terre par, M. Cordier, p. 88. 
¥ Theconnectioabetween grology and the Mosaical record excitesat the present 


day so much interest, and so mach crude matier appears on the subject, chat E trust 
i skal be pardoned for redrriog to those enthoms to havetioated efowil i oat 














conversant with the facts of the science, 


‘of the Earth: Ganyheare’s Introd the 
ele ies oe aera 


yen ays. Tn some of tbe work, however, such vi woes wre) 
yee ser rasa oF tae! 
‘he 
da 





Groywacke, 253 


crystalline nspeet. ‘There is, also, 2 plunbaginous appearance in 
the anthracite found in these rocks, which does not exist, except 
in the carbon of the older intermedial and primary rocks, and 
which increases with the age of the rock in which it occurs. “he 
Rhode Island coal exhibits mae of this character than that a 
ea and that from Worcester appears much more 
_ =a eae hich cata: pe — with 

¢ opinion 1 have as tot lative ages of these soveral 
conformations Z 

Upon the whole we may be certain, I think, that the formation 
under consideration in Massachusetts and Rhode Island, is a mem- 
ber of the series generally called transition, But whether it ir 
precisely identical with any European member of that series Tsu 
pose we donot yet the data for determining. The on 
organic remains yet ‘und ia is formation are vegetable ; whi 
will not enable us even to prove that it belongs to the transition 








series, if a remark of Al, Brongniart be true, that ‘no species of 
plant has been found in the transition series, (terrains hemilysiens,) 
which being peculiar to that class, differs essentially from those 
se in the later rocks."* And we have seen Hae Adolphe 

gniart regards as belonging to the first period of vegetation, 
all he socks below tha new Fed sandstone, j 





erous rocks corres) 
yet Lam more sal yee 


ferent quarters of the globe, as we should find in the sandstones, 
conglomerates, and limestones, which would result from the con- 
in and elevation of the sand, gravel, and caleareous matter 
that constitutes the bottom of existing seas, estuaries, and Jakes ? 
Should such a consolidation and elevation take place, we might 
perhaps find resemblances enough between distant strata to prove 
them of conteny ous origin, and the result of the same gen- 
eral causes, Still, we should undoubtedly find much in cach group 
of strata, of a sui generis character, and not a few groups entirely 






* Tablean des Terrains, p. 291 
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In the present cxse, however, waving all general principles such 
as have been alladed to, I freely confess that 1 am sare: 
enough acquainted with the formation which I denominate gray- 
wacke, to be able to decide whether it does, or does not, cOrres- 
pond with any known European formation. Long and patient 
study of its sehen remains and relative position, with the advan- 
tage of a resi in its vicinity, sna: io\ be -aaorenl eens 
before we can settle this question. On this account | regard ivas 
premature to describe as new, any of its anomalous varieties; al- 
though some of thom differ so widely from the general type of 
the group, that they really deserve distinct names, when these can 
be applied without the danger of encumbering the science with 
synonymes. If it be the geologi: pject to advance the science, 
he ought to forego the gratification, and it may be the honor, of 
affixing new names to anomalous rocks, until they have und ic 
a most rigid serutiny. Indeed, in my opinion, very few of the 
rocks in this country, except perhaps the primary ones, have yet 
been examined thoroughly enough to render it certain that they 
are so radically different from those already described in Europe, 
as to deserve distinct names. Whoever covets the ephemeral 
honor of applying them thus prematurely, may be sure that every 
cautious and able geologist will refuse to adopt them ; and will re~ 
gard thom as more indicative of self-sufliciency and vanity, than of 





Mincralogical Characters of the Graywacke. 


‘This rock varies in texture from the finest argillaceous slate and 
shale, through all the grades of sandstones, up to the coarsest con- 
glomerate and breccia. "The imbedded nodules in the coarser va- 


* Greenough's Geology, p 223. 
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nioties, consist of almost every sort of primary rock found in the 
eastern part of Massachusetts: and the prevailing cement is ar- 
fillaccous: sometimes, however, it ig a paste of compact feldspar, 
and at others of mica, tale, or steatite, Perhaps, however, 0 
particular description of the distinet varieties of this will 
convey the most accurate idea of its characters. 1 a with 
those which probably are inost common, and most forcibly arrest 
the attention of the ‘most unpractised observer. 

L (es. “The rounded nodules in the variety that 
abounds most throughout the whole extent of the formation, “fale 
257 to 292, and 307,) particalarly in Roxbury, Dorchester, Digh- 
ton, Swansey, and Somerset, consist of granite, sienite, compact 
feldspar, and perhaps homstone of various colors, porphyry, quartz, 
aug accous and flinty slate, novaculite, serpentine, and nepbrite. 
‘These vary in size from that of a pea to two or three feetin diam 
eter. ‘The cement appears to be chiefly the same materials in a 
comminuted state: exhaling, however, an argillaceous odor when 
breathed upon. Although the imbedded nodules are numerous, 
yet they have the appearance, as Mr. Maclare describes the older 
conglomerates, ‘as if the cement at the time of formation had a 
consistence sufficient to prevent the particles from touching each 
other.’ The cement has generally a semi-crystalline aspect, and 
adheres very firmly to the nodules. Sometimes the rock is trav- 
ersed by veins of quartz, which are attached quite strongly to the 
rock, So thick, and often indistinct, are the strata, that the 
Messrs. Danas say that ‘no stratification has been observed in this 
Gray wacke.”* it if one traverses the whole formation, he will 
find abundant examples of this structure ; and in most places he 
will discover it by careful examination ; the strata having in general 
a northerly and easterly dip. ‘This rock is also intersected by nu- 
merous cross seams, more commonly perpendicular to the layers, 
and remarkable for the exaet division which they make of the im- 
bedded nodules ; so that one part of the pebble appears on oue 
side of the seam, and the other part on the opposite side, Veins 
‘of trap, also, sometimes traverse this conglomerte; as will be 
particularly noticed in describing greenstone. 

Anothee very distinct and most remarkable conglomerate occurs 
at the south east extremity of Rhode Island, in Middletown, near 
Sochuest Beach, three miles cast of Newport. (No. 204.) It is 
composed of elongated rounded nodules of quartz rock, and quartz 
rock passing into mica slate, with a coment of talcode slate, “The 
nodules vary from the size of a pigeon’s egg, to four, and even six 
feet in their longest diameter, and constitute the great mass of 
the rock, ‘They are so arranged that their longest diameters wre 


+ Mineralozy and Goology of Brstoa and ils viclaity, 1818, p. 94 
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vaiformly parallel to one another: lying in a north and south di- 
i rection = which corresponds with t! of the schistose ce 

mont, and also with the general direction of the strata in the vicin~ 

ity. Both the 
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‘The above rough sketch of the southeast point of Rliode Island, 
will assist in rendering intelligible the relative positon of this con- 
glomerate, and also of three or four other varieties of this forma- 
tion to be hereafter described. About a quarter of a from 
the coast, three precipitous bluffs, a, 6, ¢, several rods wide, sep- 
arated by salt marshes from 15 to 20 rods wide, rise one or two 
hundred feet, trending northerly, and converging ; so as apparcot- 
ly to unite mt no great distance. The two most ensterly ridges 
are very steep, and exhibit evidence of having been powerfully 
abraded. ‘Lhe outer ridges, a, ¢, consist of the peculiar conglom- 
erate above described ; the cent! one consists of a hard gray- 
wacke slate, and a very singularand puzzling rock, which I shall 
venture to describe as an amphibolic aggregate. (No. 371.) Half 
a mile southeast is an aggregate of quartz and nsica to be described 
in the sequel. 










lis, as already mentioned, is the tion in which 
schistose layers of the cement of the conglomer- 
ate are placed. But no strata soams are to be seen correspond- 
ing to the dip and direction of the slaic, Yet the conglomerate 
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is divided into horizontal layers, from six to ten feot thick 5 and 
also by fissures running east and west, perpendicular to the horizon, 
and parallel to one another, from 10 to 20 feet apart. These 
fissures divide the thick masses of conglomerate so perfectly, that 
oy scem as if cut through by the sword of some Titan, ‘The 
nodules through which the fissure passes, are divided very neatly, 
and the parts present even surfaces, so as to give the rock a quite 
peculiar aspect. At the southern extremity of the eastern rami- 
fication of the range of hills above described, an isnmense quantity 
of the conglomerate has been carried awi by former diluvial ac- 
tion, and the present bluff is terminated by a perpendicular wall, 
exhibiting this bisection of the nodules in a most striking manner. 
On account of tho size, number, and parallel position of these 
nodules, this singular instance of fracture is much more remarka- 
Ule than in the variety of conglomerate first described. 

No one can view this apse without inquiring immedi- 
ately into its cause. And it is obvious at first thought, that this 
division of the strata must have taken place since their perfect 
consolidation ; otherwise the nodules, instead of breaking, would 
have been drawn out of the paste. Nor could mere desiccation 
have produced such an effect, for the same reason. Nor does 
any hypothesis afford to my mind the least satisfaction, except 
that which supposes these fractures to have resulted from a pow- 

acting at right angles to the meridian, beneath the con- 
glomerate, afier its consolidation. And when we find large de- 
posites of granite in the vicinity, we have ascertained the existence 
of a power adequate to such an effect; altl we might resort 
to the hypothesis of Elie de Beaumont, which has of Jate excited 
so much interest, and which imputes most of the fractures and 
dislocations of the carth’s crust to the secular refrigeration of its 
internal parts, whereby its outward envelope becomes too large and 
partially plicated, 

Another important fact in respect to the conglomerate under 
consideration, is the occurrence in it of numerous veins of quartz. 
Some of them are not less than a foot wide; and they are fre~ 
quently branched. These veins separate the imbedded nodules, 
and are chemically united to the divided portions. These veins 
and the semi-crystalline aspect of the cement of this rock, psd 
it to be one of the oldest of the varieties which 1 have included 
under the term graywacke. 

&. Breccias. These are distinguished from the conglomerates 
by the angular shape of the imbedded fragments. One variety 
(Nos. 206, 297,) consists of fragments of reddish and ash colored 
argillaceous slate, united by an argillaccous or an arenaceous ce- 
ment. This te is that , and the coment bas a porphyritic 
appearance. ave observed it only in a few places ; as at Na- 











Randolph. Another variety, approaching to i 
ie be compowad chlely compact ay 
of hyry. "This was found : 
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a bowlder in Saugus, consists t 
rere wacke. (* ‘3 Ha omit ag 
SEL (oS united by an unknown 
colored cement. (No, 300.) i yellowish green variety 
if colored by vi ssc ‘This most singular rock occurs: 
at athe head of Nantasket Beach, in Cohasset ; and men eg 
3 are moistened by the spray, they present a most fantastic 
om a very splendid absrpare resembling exceedingly foe 
serpentine. The rock exhibits no aed strata, although 
ttvided ke the unstratified rocks generally by numerous seams, 
It is associnted with a cons iglomerate, ‘similar to the variety first de- 
scribed above, and tenon it to be the rock marked: ee ars 
‘on the map of tho Messrs. er *« Potosilex? Uf el ee 
can be obtuined and it will admit of being polished, it will furnish: 
an clegant ornamental stone, 

‘The conglomerate just mentioned, as associated with the bites 
cia at the bead of Nantasket Beach, extends into Hingham ; and 
mae os in Cohasset and Hingham, it assumesa character intermedi- 
ate between ejecta al event, by aie hes its composi- 
tion angolar rtly rounded masses o} /, greenstone, 
and  erhese are sometimes tore pid ‘that the 
rock might easily be mistaken for a variety of trap. Neither this 
rock por phe oat alle of which, indeed, it forms a part, ox- 
hibit, so for as ive, any evidence of straufication: 
be pe being a rock of mechanical origin, it is undoubtedly strat- 








ca we pass from the range of yry and compact feldspar 
ov the south of Boston towards the pha and if L mistake 
not at the junction of the two rocks, (@. g. in Dorchester and 
Canton,) we meet with a rock of a peculiar character, whose ori- 
gim appears 10 be jin part mechanical. The compact feldspar 
seems to have suffered some degree of abrasion after its consolida- 
tion, and the fragments to have been recansolidated into a rock 
more or Joss slaty, with the admixture of but few foreign ingredi- 
ents. (No. 301, 302.) Irwould seem to have been partially 
fused the second time ; or perhaps it might have been produced 
ae the partial cooling of the compact feldspar at ils junction with 
the graywacko, as it was foreed through that rock while in a melt- 
ed state. ‘This would account for its semi-brecciated aspect and 
slaty structure, and the occasional presence of foreign ingredients, 
Bat thisrock deserves « more careful exanination than T have been 
able to give it, 
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. Quartz Rock, | thus denominate two or three singular 
persis se in the pepeuace consideration, because 
et is lominant L. 
the most Sienatls of these varieties is developed very dis- 


of coarse grins of hyaline quartz, of a purple color, 
passing to deep blue and helene or mica ; {it # difficult 
to say which ;) the materials having a schistose arrangement. 
a ep ‘The quartz bears a strong resemblance to pe 
liom, and constitutes a large partof the rock. ‘The aggregate ex- 
halos an argillaceous odor when breathed upon. 

‘This same rock may ert at even is} Fall River, in 
‘Troy, where itis associated with an argillaceous slate, passing into 
imica slate, and of a quite farce ey the carbonaceous ane 
it contains, At this place, this slate and quartz rock are contigu- 
‘ous to granite; and they may be seen in ‘Tiverton, lying directly 
upon the granite. In Newport, also, granite cannot be far distant 
from the same rock. Do not these facts furnish a clue to the 
origin of the dark color of the quartz? Was it not penetrated by 
the carbonaceous matter of the black slate, while in a state of 
partial fusion by the action of the melted granite ? 

There can be no doubt but the quartzose rock above described, 
is one of the oldest of the graywacke formation. Its position in 
respect to the granite is proof of this. In Newportit lies between 
the very ancient conglomerate that has been described, and the 
granite ; although the granite does not appear, 1 believe, till we 
cross an arm of the sea into Little Compton. 

Another aggregate, in this formation, which may be called 
quartz rock, consists of red or reddish hyaline quartz, somewhat in 
grains, with « small quantity of mica, so that the rock always has 
more or Jess of a slaty structure; though this is not always seen 
but by close examination. (Nos. 309 to 318.) In some instances 
iits layers become quite thin, in consequence of an increase of the 
mica: but they are still genuine strata; for these layers have a 
schisiose structure, not coincident with their surfaces. This red 
quartz rock excecdingly resembles red sandstone at a little dis- 
tance = but when closely examined, it is found to consist chiefly of 
red hyaline quartz, which exhibits little evidence of a mechanical 
mode of production. It passes inty a structure distinctly conglom- 
erated, and may perhaps be the equivalent of Dr. Maccul joch’s 
‘ primary red sandstone ;? though 1 have no evidence that it 
nates with any primary rock; and it contains no feldspar. 

Sometimes this rock abounds with veins of quarts giving it a 
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Jameson. He says that Graywacke ‘is composed-of angular or 
portions of quartz, feldspar, Lydian stone, and clay 
ary means a a. basis oF ground of the 


in breadth and thickness.” Brochant does not include inthe term 
frarwacke, any variety of rock “whose grains exceed the sire of a 
iazle nut.” nee the conglomerates that have been describwd 
above, cannot be regarded as classical graywacke, ‘This is the 
opinion of Professor Webster; * whose opportunities for a per- 
sanal examination of European graywacke, give his decision on 
this point great weight. But associated with these conglomerates, 
we have rocks of a much finer grain, whose composition corres- 
ponds essentially with the above definition; (Nos. 824 to 334,) 
although every ingredient may not in all cases be prosent. Some- 
times the mass is colored red by the presence of the red oxide of 
iron; as in Attleborough. But more commonly it is gray, a8 in 
Rehoboth. It often es fine grained and passes into gray- 
wacke slate, atat the quarries in Pawtucket; where it is traversed 
by numerous veins of quartz mixed with caleareous spar. - 
6. Graywacke Slate. This variety of rock is quite common in 
this formation. Its colors are either gray or red; and it appenrs 
tobe composed in a great measure of wacke. Mica, however, 
Sometiines enters into its composition. Its structure is always 
slaty: but the layers are much more irregular and tortuous than 
f argillaceous slate, and its aspect more earthy ; though it 
is no easy matter to draw a line between them. It is traversed 
frequently by veins of quartz, (Nos. 335 t 346.) 


* Boston Journal of Philosophy and the Arts, Vol. 1 p 2%). 
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cm Arie ‘Slate, “The argillaceous slate in the eastorn 
part of the State is so intimately connected with the varicties of 
rock above noticed, that it ought in justice 19 be described as one 
‘of the members of the graywacke group ; although marked.os « 
distinct deposite on the Ap. ‘That skis i the oldest va- 
rieties of this group, L haya no doubt; but certainly not older 
than some that have been mentioned. 1 arn aware that fragments 
‘of this slate occur in one of the varicties of conglomerate that 
have been described; and this not only shows the posterior pro- 
duction of the latter, but renders it doubtful whether both rocks 
were produced during the same geolagical epoch. — But with the 
keoomlodgn that I possess of this series of rocks, 1 fear that an at- 
tempt to divide them would only introduce confusion into my nc 
count. [ would not protend toa degree of accuracy ‘to which L 
have not attained. . 

Thave no doubt that this argillaceous slate is the ‘transition 
clay slate’ of the Wererians, which they describe as associated 
with graywacke. In various places in Rhodo Island’ and Massa- 
chasetts, it is highly impregnated with carbonaceous matter, so as 
to become black; and it usually forms the floor and roof of the 
beds of anthracite. In general its coloris dark gray, passing to 
blue: sometimes of a chocolate color, and sometimes red. It is 
rarely fissile enough to be employed for roofing, and frequently its 
Jayers are two or throginchos thick, ‘Fhe laminm, or rathecstrata, 
are sometimes inuch curved ; a5 on Rainsford island, in Boston 
harbor. Not easerepally it passes into an_ imperfeet novaculite ; 
as in Charlestow: bury, Weymouth, Newbury, and some of 
the’ outer islai Boston harbor. (ios 357 to 370.) 

8. Amphibolic Aggrigate. (No. ¥14.) Nothing is more diffi- 
eult in many cases, than to determine the nature of the semi-crys- 
talline minerals entering into the composition of some of the inter 
mediary rocks. Thay scem to lave undergone some chemical 
process, which has not been thorough enough to give thor a fally 
developed character. In the present instance the mass appears 
decidedly crystalline * yet I am in serious doubt whether amphi- 
bole is ne lark grocn mineral in it that exhibits a crystalline 
structure. Another part of the rock presents an argillaccous as- 
pect and exhales an argillaceous odor when breathed upon, But 
had J found it among prirnary rocks, I should have regarded it as 
by no means an anomaly there : espocially after finding in it a 
vein, four inches wide, of crystallized x Yet the position 
of this rock, which has. already been d out, in describing, 
the conglomerate of the southeast part of Rhode Island, clearly 
prov to be a member of what I eall the graywacke seties: 
for it is situated between graywacke slate and conglomerate. 

9. Varioloid Wacke. ‘The rock which 1 thus designate, has 
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a substance: ee eet 

basalt and clay.” This description will apply to the base of the 
arioloid rock under consideration. te ono in bees 
i gus. its 

fies the three Jatter places, and 


posed. 

sheet part of the nodule is compact feldspar, or 

calcareous spar, and the central part epidote: and sometimes 
quartz occupies the centre, invested by epidote. The epidote is 


pact, jt 
blended, as if they had been partially 

ty rial rite Pes 
ane about a mile southwest of Brighton meeting house, 


this rock may be seen passing into conglomerate, showing, 
that it is only a variety of the cee formation, 

At Hingbam, the greater mae of this rock is of a deeper red 
than that at Brighton ; thoogh some of it is of a light gray. “The 
basis is harder, owing perhaps to a mixture of compact feldspar. 
The nodules vary in size from that of a pea to that ofan almond ; 
and consist of brownish red and greenish compact feldspar, with 





* Fenite de Mineralogie, Par, T. 8, Boudant, (Paris, 1830,) Vol. I. p. 569. 





nodules a ih compact feldspar. 

Io Neds patina 8 somewhat slaty structure, is hard, 
and contains distinct crystals of feldspar of a light green color, 
(No, 378.) But as the basis is obviously ‘exhaling an 
argillaceous.odor, I can hardly de myself to place it among 
the porphyries. Suppose this Needham rock were to be subject 
to a degree of heat sufficient to fuse the feldspar, without essen- 
tially altering the wacke, I inquire whether the result would not 
bea rock very similar to some varieties that have been ¢ 
as varioloid wacke. And may not this have been the mode in 
which some of that rock was produced ? 

‘The most remarkable of the varioloid rocks which I am de- 
scribing, occurs at Saugus. Near the centre of the place, and 
surrounded by granite, we find a rock, forming a Lill one or two 
hundred feet high, composed of a basis of green wacke and im- 
bedded nodules of white compact feldspar, with an occasional 
mixture of carbonate of lime. The nodules are rarely 20 large as 
a bullet; more commonly about the size of small peas, and in 
some feats of the rock so very numerous that it seems hardly 
possible they could have been infiltrated into cavities previously 
made, (No. 372.) The basis is a pleasant green: I saw no 

rate or other variety of graywacke in the vicinity. 

[tis obvious from the preceding descriptions, that in some in- 
stances—particularly at Brighton—the nodules of this varioloid 
rock must have beet at least partially formed by the infiltration of 
earths from a watery solution: but it would seem that this was 
fal part of the process. For it is difficult to conceive how 
such minerals as compact feldspar and arbocate of lime could 
have been deposited in a compact form from a watery solution ; 
since they crystallize with so much readiness. It seems to me 
that we must call in the agency of heat, afier the infiltration took 
place, by which the crystals might be converted into a compact 
mass, the cavities be filled, as they are in almost every 
instance: and if we suppose granite, sienite, &c. to have had an 
igneous origin, we can te at no loss to provide for the requisite 
heat. [ had been rather disposed to regard much of this rock as 
an example of the solid concretionary structure, especially that at 
Saugus. But the occasional evidence of infiltration led me to 
abandon that bypothesis. If the one hinted at above is more 
satisfactory, I shalt be gratified. ‘The subject is certainly involved 
in much obscurity. 
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10. Flinty State. Ut, Chert, 12. ee 
rocks as varietios of other ein SRR ie 
granite, | ry, or trap: and in Massachusetts they n 
altered varieties of the graywacke formation that has be 
described. Hence I shall treat of them in this place. ‘The 
cious observations of Dr, Macculloch concerning the ori 
these rocks,” receive strong confirmation from their sitnat 
New England. And since this is a subject, beet which 
ists are as yet not entirely agreed in opinion, 1 shall il 
the relative position of these rocks as intelligibly ws possible, from 
the examinations of them which I bave been able to make. 
Fiinty Slate, or Siliccous Schist. - 
"This rock I have found only in two places in the district which 
T am describin i. in Newport, R. 1. and on the promontory 
of Nabant. It is interesting, however, that in the former Plone ft 
occurs contiguous to granite, aod in the latter, to trap. 
Tt is not this slate alono which in Newport exhibits the infly- 
ence of the proximity of granite ; and it will save space to give an 
agcount here of the whole of this interesting spot, to which I was 





conducted by Col. Joseph G. Totton of the U.S. army, who has 
become familiae with the geology of that region, and to whose 
polite attentions Tam much indebted. 


& * System of Geology Vol L Chapter XL. 
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Plinty Slate. ° 265 

‘The preceding sketel of the southwest part of N 
will give a correct it tive position and extent of the 
four or five rocks whieh ere associnted, on a surface of four 
or five square miles; viz. granite, Minty slate, graywacke slate, 
limestone, serpentine, and jasper, ‘The Hinty state, it will be 
seen, occupies a considerable space immediately contiguous to the 
granite, and it is separated from the graywacke slate on its west 

asmall ravine. The flinty slate exhibits various degrees 
of induration, and more or less of & mixture of different ininerals. 
One variety has a gray color, an imperfectly conchoidal somewhat 
splintery fracture, and is rendered porphyritic by small grains of 
hyaline quartz. Another dark gray variety exhibits greenish and 
white clouds. A third has a reddish base of an earthy aspect 
and fracture, Jess hard than the preceding, and contains numer- 
ous fight colored, rounded masses, resembling bornstone, from the 
size of a pin’s head to that of a musket bullet; giving it an 
amygdaloidal aspect. If hard enough to receive a polish, it would 
form ae elegant ornamental stone, A third variety exhibits a 
semi-crystalline aspect, and contains minute scales of mica. This 
variety is caval by veins of granite, composed of quartz and 
flesh-colored feldspar, (Nos, 380 to 383, ‘ 

For the most part, this rock exhibits scarcely no marks of 
stratification. But not unfrequently, even in the most highly in- 
durated masses, the traces of a former ss strocture are distinctly 
visible. In short, it is quite obvious, that it isthe graywacke 
slate, which has been subject to a heat so powerful as to indorate, 
and for the most part, to melt it. I think it would be easy to 
collect specimens exhibiting almost every gradation from gray- 
wacke slate to flinty slate. 

In the southeastern part of the above sketch, the granite cuts 
off the graywacke slate at right angles to the general course of 
the layers; and the slate is indurated only a few feet from the 
junction. ‘The junction between the granite and the siliceous 
‘slate is obvious in several places, particularly at a ledge“at the 
southwest extremity of the granite: and the two rocks are so 
firmly united as to separate no easier than in any other direction: 

‘The graywacke slate of this spot has generally the shining or 
d appearance of the oldest varicties of argillaccous slate : 
je extensive excavations that have been made in it for 
‘the construction of Fort Adams, we see frequent examples of a 
brecciated or conglomerated structure. It is also traversed by nu- 
merous small veins of white quartz, sometimes combined with 
esh colored feldspar. 

"The serpentine is separated from the granite by a strip of flinty 
slate. AL its eastern extremity itseems 10 lie between the flinty 
slate and the graywacke slate, and to have a stratified structure, 
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serpentine ; also a small point projecting into | rl 
ans "his pe ose sees of aretnlce bine 
compact, as as quartz, general 
ish white ; but it abounds in gray spots, which resemble chert. 
495.) Indeed, thé whole mass scems to bo well advanced 
the process of conversion into that substance. This seems to 
the case referred to by Dr. Macculloch, when he 
“ Saieempt to the production of this rock ( often 
where the loot isstill incomplete ; ani 
hardness which such limestones exhibit 


a portion of it ii 
inet gay’ ae slate: and the limestone associated with this 
rk pec the kind that is apt to contain a considerable 
cen of ‘i and argillaceous matter. eyoh yaad 
‘is rendered more cryatallinn by the praioky eae 
but_ where a certain proportion of argillaceous and siliceous mate 
ter is contained in it, the affect of heat will be to render it more 
hard and compact, 
A portion of the graywacke slate near Fort Adams is converted 
into jasper. But a more particular description must be deferred 
iil Thave finished what E have to say concerning Minty state and 
chert. I shallalso have occasion to speak again of the striking 
evidence, which the group of rocks above described in Newport 
furnishes of the igneous origin of granite, re 


+ System of Geology, Vol. M.p. 288. 
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Finy Site nd'Chert. = ot 
Flinty Slate of Nahant, 


‘The greater part of this promontory is sienite. But enough of 
the argillaceous slate remains at ils southeastern extremity, to show 
the geologist the influence of trap veins in passing it, 
‘These are quite numerous, both in the slate and in the sienite; 
and sometimes the greenstone is intruded laterally between the 
strata of slate, in the form of beds, Yet the general dip and di- 
rection of the slate appear to be but little affected by these veins, 
although frequently constitute more than half the rock. For 
the basset of the slate run nearly east and west, and dip 
northerly ; which corresponds with the general direction and dip 
of the argillaceous slate in that region. Nearly all the slate, how- 
ever, on this promontory is much indurated; and a considerable 
proportion of it converted into genuine flinty slate. The slaty 
structure is rarely Jost, except at the junction of the nstone 
and slate, where the two rocks are 30 ret, blended, that it is 
not easy to fix upon the spot where either of them commences. 
‘This corresponds with the opinion of Dr. Macculloch, that noth- 
ing but the requisite degree of heat is necessary to convert argilla~ 
ceous slate into greenstone. (Nos. 383 to 385.) 


Chert. 


Thave already described 2 conatus for the production of chert 
from the Newport limestone. But at Nahant the process seems 
in some cases to be nearly or quite completed. One observes 
there, that a considerable proportion of the flinty slate contains 
layers of a light gray substance, somewhat resembling in aspect 
and fracture, certain varietes of pottery. (No. 386.) On exam- 
ination we find intermixed with this substance, a compact or even 
semircrystalline limestone, In short, we observe every degree of 
induration and compactness from limestone to chert. There can 
be little doubt, it seems to me, that this isa genuine case of the 
conversion of argillaceous limestone into chert. For, says Dr. 
Macculloch, ‘originating in limestone, the transition from that rock 
into the chert, is often so gradual, that no precise point can be as~ 
signed where the term indurated limestone is no longer applicable.’* 
None of it, however, at this locallity has that ¢halcedonic aspect 
whieh highly indurated chert often exhibits. 


. Jasper, 


The Pontald at Newport, to which I have already referred, oc~ 
curs a few rods south of Fort Adams. ‘I'wo or three large blocks 
of graywacke slate lie upon the shore, a considerable part of 


“+ Syuem of Geology, Vol. IL p. 384 
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hese oacclanen floss of goae Bat 
goes No, except a ih 
Joses its color, and becomes slightly glazed at the z 
887, 387 1-2.) 7" i 
‘The manner in which this bas been produced, | a 

10 me! obvious: indeed, if 1 mistake not, we see | arious 
steps of the process, ‘The rock contains a considerable 
of the magnetic oxide of iron; which, according to the: 
ters,* consists of onv atom protoxide and two atoms of 
Now the effect of heat would be to convert this moiety 
black protoxide into the red peroxide ; and the iron would serve: 
also as a flux for the fusion of the slate ; and thus geouine. it 
would be produced : for according to Mohs, ‘jasper, with its va- 
rious kinds, is formed, if besides the oxide of iron, clay enters into 
the mixture, &c.’ + ‘Those parts of the rock with which the iron 
did hot mingle, would form hornstone or heliotrope ; the lattee 
deriving its green color from the slate, which has a greenish as- 
pect. As the vicinity of this locality exhibits so many marks of 
the former action of powerful heat, can we doubt that in this man- 
ner the jasper was produced ? and can we doubt but granite was 
the powerful igneous agent employed ? 

has Tong been known as a locality of fine jasper. Tt 
exhibits a blood red, and generally uniform color; though some- 
times striped and clouded with white, so as to be very elegant 
when polished, (Nos. 338 to 390.) I have beon surprised, how- 
ever, to find how easily it may be fused by the common blowpipe, 
into a white semi-transparent enamel, containing bubbles; and 1 
can have little doubt but it ought to be referred to compact feld- 
spar, which conducts precisely in this manner before the blowpipe. 
Tam inclined, however, to believe that it contains some lace 
ous matter; and it must contain the red oxide of iron to give it its 
color. It occurs a few rods east of the hill of vatiolaid wacke, 
which has been already described, us composed of wacke and nu- 
merous nodules of compact feldspar and limestone. Now 1 sus- 
pect that the action of granite on this rock, has converted a 
of it into this pseudo-jasper. For granite uppears in place only a 
few fect distant from the jasper; though the actual junction is 
hidden. If this be the true theory, then the come of the 
varioloid wacke is the same as that of the jasper; ee Com 
pact feldspar predominat the former, it probably does in the 
Jatter, And if I mistake not, very much of the compact feldspar 


* Thomson's Chemistry of Inorganic Bodies, Vol. fp. 487. Balinburgh, 131 
+ Mohs’ Mineralogy, Vol. {1. p. 328 Edinburgh, 1885, . 
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in the vieiil ‘of Boston abounds ia argillaccous, matter, as woll 
as iron. | i , indeed, it greatly resembles the 
jasper, not so rich 2 color. 


Limestone. \ have already stated the reasons 
that induce me to bglieve the indurated compact limestone of New- 
port to belong to the graywacke formation: and 1 have nothing 
more to add im this connection, 

‘There is one other bed of limestone, which 1 strongly t 
should be referred to this formation; viz. in the west part of Wal- 
pole. When I visited the spot, 1 had po suspicion that this rock 
had any connection witis the graywacke ; papacy as | observed 
sienite within a few rods of it, do my notes furnish any very 
decisive evidence either w: 1 to this question. The dip of its 
strnta, which is about 45° N. W. is the most important circumstance, 
For | find that the red quartz rock and talcose aggregate, which 
have been described ay occurring a little west of Walpole i 
house, have nearly the same dip and direction, and are succe 
‘on the west by sienite. Hence I suspect that the limestone, which 
lies two ar three miles southwest from those rocks, may be con- 
neeted with them: avd especially when J recollect, that in all 

cases where I have found limestone connected with sienite, 
itis very white and destitute of stratilication: whereas that at 
Walpole, as already remarked, is stratified and is of a gray color. 
coon closer examination would discover organic remains. (No, 
an. 

‘The bed of limestone in Bornardston is associated with urgillas 
ceous slate, of quartz rock, and contains encrinites; so that prob- 
ably its age corresponds with that of graywacke, But as it is 
fom disconnected with the graywacke, | shall defer a descrip- 
tion of it till L speak of the limestones. 

Topography of the Graywacke. 

I have anticipated so much of this head, that brevity may now 
be consulted. It will bo seen by the Map that this tion is 
confined exclusively to the eastern part of Mussachusetts and 
Rhode Island; and that it exists in several detached patebes. On 
the preseat which is the third edition of the geclogicel Map, I have 
connected! the strip of graywacke passing through Dedham, Wal- 








pale ham, with the broad deposite south of the fast 
named Nor should J be surprised, if future observers should 
di jection between the graywacke range in Dedham, 


Canton, and Randolph, and that in Quiney, Dorchester, &c. ; al- 

though f failed in finding it. ‘The fact is, this rock in no place 

yises into any thing like mountain ridges; and for the most part, it 

Oecupies extensive plains, or gently undulating ground.  Diluviom 

also, is extremely-abundaot over almost every part of it ; so that 
7 33 
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5 seen in place. 
sive tract of the graywacke, which embraces the greater part © 
Rhode Island, with nearly every other island in Nat genset Ba; 
pal hagas) 
“3.0 narrow tract on the enst in| le 4 
as it extends northerly into Massachusetts, occupies the ‘surface of 
nearly twenty towns in Bristol and Plymouth counties. In Swan- 
sey and Somerset, the most abundant conglomerate of thi: \ 
tion, (which for the sake of distinction I shall cull the , 
conglomerate, because in that place its characters are y de- 
facie) forms several hills of one or two hundred feet in | 
lucing striking outliers in the landscape. In Dorchester, 
bay Newton, Brookline, and Brighton, the hills of the same 
rock are of moderate elevation; rarely excceding 200 feet: yet 
this is the most hilly part of the eke formation in Massa~ 
ehusetts. And its low level and the abundance of transported 
fragments that overspread it, render it extremely difficult to ascer- 
ieciy fides wien 0c Map st par down ich of gray- 
In the first edition of tt! ‘ap, it a 
wacke in Duxbury. But on ae fede ralsotionsk feol satis~ 
fied that T have not evidence enough, that the slaty epidotic rock 
which occurs in that place, belongs to this formation, “That it is 
not the classical graywacke, Iam certain: nor do | feel satisfied 
what are the ingredients that compose it; though I suspect the 
presence of compact feldspar in considerable quantity. lis dip 
and direction coinciding with those of the graywacke, | was led to 
suspect that it might be one of the anomalous varieties of that rock. 
But I shall place the specimens in the collection among those from 
the gneiss formation ; hoping that some geologists will be able to 
examine this rock carefully in its native situation. ‘This | had not 
time to do when I passed through the place. And J think it bet 
ter that it should not be noticed on the Map, than be referred to 
any formation with no more evidence of its true nature than Tat 
present possess, 
It appears, then, that all of the graywacke formation lying south 
of the Blue Hills in Massachusetts and Rhode Island, forms but a 
single tract, The slaty varieties predominate on the west side of 
lis tract; and on some of the islands in Narraganset Bay, this 
‘appears to be passing into the primary schists, particularly 
into mica slate. red quartz rock js most abu in the 
south part of Wrentham, near the coal mine, and in that branch 
of the deposite, which occupies the north part of Randolph. It 
‘occurs, also, in the west part of Walpole, as already noticed, and 
likewise in Abington. And from the bowlders of this rock whieh 
te J noticed in Scituate, mixed with the granite, | am suspicious that 














Topography ofthe Graywacke, Pais 
it may be found in place from Abington to the const, in a north- 
east direction; though I attempted to trace it in vain. 


Around Boston we find another tract of the graywacke, occu- 
pying # basin, of which the Blue Hills form # southern boundary 5 
the porphyry bills of Lyon and Malden a northern, and the 
— ranges of Weston and Waltham, a western boundary. 

ie laceous slate connected with the graywacke, is all found 
pr rena nH paler sides of this ee be 
seen ie a central parts are occupied by con; 
erates and graywacke slate. : 

4 have ly suggested the probability that Boston harbor 
was produced by the wearing away of the graywacke formation. 
‘That this series of rocks onee occupied the harbor, is obvious from 
the character of the islands, which are evidently the remnants of 
a once continuous formation. ft is true that these islands are for 
the most part covered with diluvium: but sometimes on their 
shores, we find rocks in situ; and in such arpa rice 
the whole island as composed of the rock which is thus developed. 
‘On this principle, the geological character of the principal islands 
in this harbor may be set down as follows : 


Noddle’s Moon tsland—Congtomerate 
Castle 
‘Thompson's Hangman’s Island—Sienite 
Spectacle Islands 
Long Island Rainsford Islands > 
Pedock's = Middle & Outward Browster | 
Gallop's =. Boston Light = 
George's = Ege Rocks 8 
Lovel’s Calf Island 7 
Deer Island Groen’s Island a 
Apple Governor's Island J 
Great Brewster 
It will be seen that argillaceous slate is the predominant rock 





on the outermost of these islands. In general it is quite hard, 
and has so little of a slaty structure, that one might well hesitate 
to call it argillaceous slate, Frequently it appears to be a coarse 
variety of novaculite, Argillaceous slate likewise appears oa the 
southern side of the promontory of Hull ; although the surface is 
for the most part diluvial. 

‘There can be litle doubt that the peninsula of Boston has a 
foundation of argillaceous slate. This is, indeed, the only rock 
that bas ever been found there in place. And from the occur- 
rence of argillaceous slate in South Boston, and in Charlestown, 
with « northerly dip in both places, it would be very surprising if 
any other rock should be found in Boston; unless it were an in- 
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am Scientific Geology. 
He der p rock, But this slate cuittins peniosula is 
bu f> gravel, and sand 5 
tt Pc eth ryt en 
to color the peninsula Pacer pomele orate 
mnainin, ‘wae! 
Poked karin te the south part of 


and ex! apa sh coninecGeenee 
pyaar slates, slaty 


pact feldspar, with talc, 

gmat "snbig in Ron he input pe 
presi this and med aie seni saya 4 

a compact 
of the Ea auriieny to be very aeratiehias and deserves 
@ more thorough examination. ~~ at 

Direction, Dip, and Thickness of the Strata, 

Gmywocke is celebrated in other countries for the irregularities 
of its atGontsiny and the tortuosities of its slaty varieties. Nor 
is this rock in New England Incking in these characteristics. ‘The 
observer will be satisfied, after an extensive examination, that the 
predominant direction of tho strata of this rock. is. not. far’ from 
east and west, and the dip northerly, generally approaching to 45 
degrees. But he will be surprisod to find in the western part of 
the principal deposit, viz. from Randolph to Providence, and so 
‘on fo the southern extremity of Rhode! Island, that the direction 
of the strata is nearly north and south, and the dip east. The 
following table exhibits the dip and direction of this formation in 
various places, as I find them in my notes. , 











Direction, Dip. 
Mansfield, . . . N.W. andS. EB. 45° N. E 
Berkley, N. E. andS. W.. N. W. small. 
ere west part,) North See South. East, small, 
esate) 50° West. 
Walpele; . NE. fo fe, WwW 50 W6OIN. W. 
pete seal jraywacke Slare,) S. 20" West. 70° ensterly. 
From Providence to Warren, 
Rhode Island. 'N. and South 45° East. 
‘Seekonk, . do. 10° Enst. 


Portsmouth, R. 1. (Slate,) N. E.and S.W.  S.E. 40 to 900 
Newport, R. 1. near Fort 
Adams, (Slate, N. and South. 5 to 10? easter 
do. South part, (ied E. and West. Various. fly. 
do. Sousheast part (do.) N. and South. 60 to 70° west. 
do do. Purple eae 
Rock, —N. and South. 80° East. 
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Direction. 





West side of er pee 
y (Slate,) NN. and South. 10 to 16° Baer 


Midiletowa; Pack we os 
N. and South. E. 80° East. 
dors das ha een 
Aggregate, —N. and South. 60 to 70° West. 
Between Warren and Bris- 
Rhode Island, — E.and West. 10 to 20" North, 


(Slate,) N. and South. 45° West. 
Little Compton, (Slate, N.E. and S. W. 
Pall River, ry») Slate 

and Quartz Rock, — E. and West. A5° North. 
Swansey, (Cooglomerate,) East and West. 5 to 40° N. 


West water, (Slate, ) do, 30° North. 
North Bridgwater, oe ae oe Northerly. 
Canton, . . z ‘ 25 to Sue N. 
Miia Pm ie (neurly,) 60 to 70" N. 
Newton—north part, ‘ 30° North. 
Cambridge, trie vs ves M4 to 70° N. 
Watertown, and 5. W. 






Dorchester, Conglomerate) S. 
Roxbury, (do. ) do. 
Natick, (Slate,) NE. ind. Wo 45" N. We 
Newbury, (Slate and Con- 

glomerate,) Kastand West. 4S? N. 


Milton, (Argillueeous Slate,)) do. North, large. 
South Boston, do. do, 50 to 60" N. 
Nahant, do, do. 30 (0 400 N. 


Hull, do, do. 60 to 70" N, 
Rainsford Islands, do. N. E.and SW. © Nearly 90° S. E. 
Charlestown, do. (near the 
Insane. Hospital,) W. a linle N. 50S. E. 

do. do, (in a quarry.) North and South, 10° W, 

do. do. (Winter Hill,) Kast and West. 15 to 20" N. 

do. — do. (Near the 

Powder House,) BE. and W- nearly..15" N.N. 





‘The predominant direction of the strata in this formation may 
be seen on the annexed Map, (Plate XVI.) which shows the gen- 
eral direction of all thestrata in the State, Local exceptions, un- 
less of great extent, cunnot of course be shown ona Map of such 


* Professor Webster : Seo Boston Journal of Philosophy, dee. Wol t. p. S80, et 
sem, 





Jarly in Cha 4 ee ee 
‘by the intrusion of masses of greenstone, or the proximity of si- 
cite, « ' ed 

‘Tho slaty structure of the slates included uadseg a 
does not always coincide with the stratified structure. 1 have abe 
served this to bo the fact, particularly with a variety of the red 
quartz rock, which in Randolph, Walpole, Wrentham, be 
i slaty, by taking into its composition a larger 


In South Boston, and on Rainsford islands, the 
slate contains a double set of seams, oblique to the strata 
and thereby the rock is divided, often with great regularity, 
tables with rhombic or trapezoidal faces. (Nos. 360,361.) 

In general, 1 doubt whether the argillaceaus slate and the gray- 
—— of ae formation, ahha Hos tortuosities in 

it layers, as European geologists desc the corresponding 

rocks in the eastern world. In some places, however, these cur- 
vatures are remarkable enough in New England. On Rainsford 
islands the argillaceous slate, although unusually fissile, is bent so 
as to form a semicircle within the space of a ver fevloiee a 
362.) But in the southern part of Newport, i 
the vicinity of ite, we find the rnost remarkable curvatures, 


in the Ne, 
Bd i hse sketch was taken from a cliff on the southeast 
of that town, Itis from 1540 20 fect high, and 30 or 40 
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Cureatures in Graytoucke Slate, 75 


long, and the drawing does not at all exaggerate the tortunsitios 
and irregularities of the slate. "The dark strip isa bed of anthra- 
cite a few inehes thick ; and the dotted part shows where the dilu- 
viuen has slidden down upon the rock, ‘The slate is so highly im- 
nated with carbon as to be quite dark colored, and might 
perhaps bedenominated shale. Near theanthracite bed it abounds 
in vegetable remains. {could discover no strata seams distinct 
from those that separate the layers of slate; and it is very doubi- 
i whether this rock ought to be regarded as stratified at that 
ace, . 








manner, however difficult it may be to assign any adequate cause, 
Other similar cases I shall describe when f come to speak of mica 
slate and gneiss. 

Tn another place on the sane coast, near where the preceding 
sketch was taken, the graywacke slate seems to have assumed the 
forin of a paraboloid, or an ellipsoid, whose longer axis coincides 
nearly with the plane of the meridian. The upper part of this 
paraboloid Imving been worn away, leaves the basset edges of 
the slate as exhibited below. 

‘Phe dotted portion in the following sketch, is covered by debris 
and sand; but very probably the position ol lamin: 
resented. The dip of the slate is outward on every 
such a direction as it would be, if the layers carved around a par- 
aboloid, or ellipsvid, from which a segment had been eut off: 
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osity brought within so narrow a compass, be 
As to the thickness of the: frwista odeaont Tam very much 
in the dark. I am inclined, however, to believe that its a 
dieulay thickness mast be rather small, ‘The want of lof 
in this formation, and the marks of powerful nbrasion every where 
exhibited, both in the loose fragments and in occasional outliers, 
have impressed me with the idea that it was once far more exten= 
sive than at prosent. It might not, indeed, have covered all the 
space that now intervenes between its several tracts: but I see no 
reason why much of that space might not have been occupied by 
vt although 1 confess that this opinion is little more than hypo- 
thesis. 





Mineral Contents. 


By far the most interesting and important mineral in the gray- 
wacke formation isanthracite. Its most abundant and best known, 
locality is in Portsmouth, near the northern extremity of Rhode 
Tsai Tt was explored there somewhat exteusively near the 
beg inning of the present century ; and Dr. Meade says, that the 
vyein then wrought was 14 feet wide ; and ‘ with only fifteen work= 
men, they can raise at present from 10 to 20 chaldrons of coal 
per day, besides keeping the mine free from water ;*from which 
they suffer little inconvenience,’* He speaks of the bed of cont 
as ‘not horizontal or vertical, but forming an angle of about 75°." 

A great variety of causes led to the abandonment of these ex- 
plorations : but a few years since they were again resumed; and 
through the kindness of Dr. Thomas H. Webb, of Providence, I 





* Bruce's Mineralogical Journal, January, 132), p.5hS9 oh 
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§ anthracite. Pa 
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have before me a letter addressed to that gentleman, from J. 










Clowes, the intelligent agent employed to superiotend this seeond 
exploration 5 ean wie pee following facts respecting 
the anthracite of Portsmouth. ‘The letter is dated February 18th, 
1828; which appears to have been about the time whea the work 
was the second time abandoned, 

‘The quantity of anthracite raised at these mines in 1827, by 
20 men and 5 boys, was 2200 tons, and an equal quantity of 
slack = that is, very surall coul and dust. ‘The former sold at the ~ 
mine for $4.50 per ton, of 2240 pounds ; and the slack for ve 

i and bricks, The 


in N 


in press for any purpose where anthracites are employed. 
he. regards theso mines as eapable of furnishi 
haustible supply. He represents the coal as occurring in veins ; 
but his deseriptions apply rather to beds ; and Lam almost certain 
that it occurs in beds. Six of these have been exposed; and 
more than 30 are said to exist in that part of Rhode Island. 
‘Their direction is southwest and northeast, and they dip southeast 
from 40° to 90°. 
‘The following are the strata that were penetrated in sinking & 
water shaft, or e pit, 87 feet; and in fifteen other places 
they were found to be very similar. 
Sand and gravel, is ‘ 9 feet. 
a colored slate, — ie 
jard compact wacke, e 
Soft simatsy . . 4 
Hard brown slate, ‘J ~7t 
Soft fine gray slate, - r 1 
Very hard brown slate, =. 0.1. 
pay freestone, 
Con! 





Vegetable remeins were found only in one of these excavations, 
about nineteen feet below the surface. 
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ie says Le the R, JR Tsland coal 
i igh coal, and that | 


paises absinkick niglanass ears too of the 
mixed with a ton of that from Peonsylvania, is eq 
of the anthracite from the latter state. 


i ng ttn cae an 
don its ex; 


is emit 
these places. ‘The search for coal in Weymouth, toes ina 
note to the first part of my Report, first edition, has not f believe 
bean successful. 

paar is now going on in the south part of Wendie 
principally by boring. In one place they have penetrated Edo 
into a Sha ‘colored or anthracitous slate, its ins nearly east | 
aod west, and dips north about 45°. But in no place haw 
found pure coal: nor has any bed, even of that which is impure, 
been discovered more than eighteen inches thick. ‘The ] 
eens hitherto obtained, (No. 401,) are much mixed with pyrites 


{t struck me that boring perpendicularly is not the most judicious 
method. of searching for coal in this place. Ttake it to be quite 
certain, thot thecoal always occurs in layers between the Jamine 
of slate, aod never in veins; such 2 thing ws a genuine vein of 

‘a5 I suppose, inconsistent with the known laws of chem- 
then, a3 the strata dip 45° at this place if a tench 
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be. p enough ta crossing them at 
ight rat mate the beds of coal which the 

rock contains, And since tI soil is not more than ten feet 
deep, this must be certainly the most economical: course. The 
discovery of beds of coal in other places by boring, leads often, 1 
believe, into error: for generally the strata containing coal are 
horizontal ; and then boring alone will bring the beds to light : 
but where they are highly inclined, it is working to great di 












to bore into them perpendicularly. 1 have found se’ A 


times that foreign miners, who are ignorant of the principles of 
geology, lave led our citizens astray by assuring them that the 
coal or the ore they are in pursuit of, lies md merely because 
such was the case in the particular mine in Europe with which 
they were acquainted. 


all the cases mentioned above, the anthracite occurs in a 
empce nearly black, which is associated with 
hes. ny geologists would denominate this slate 


should rather term it argillaceous slate, or graywacke 
slate; because I prefer the system of Macculloch, which regards 
no rocks as shale, which lie as low in the series as graywacke.* 
(Nos, 359 and 395 10 399.) ‘ 

In no case have I found anthracite in any of those anomalous 
varieties of the graywacke group, which | have doscribed; such 
us the breccias, amphibotic, quartzose, and talcose rocks. ‘These T 
regard a3 the oldest varieties of this formation ; and the anthracite 
I suspect occurs among the higher members of the series. 1 
know of no reason, however, why this miucral should not be found 
in the oldest varieties, ‘That the slate in which it is found in 

« Rhode Island, is closely allied to primary rocks, is obvious from 
the fact that it abounds in veins of asbestus—and the same mineral 
penetrates the anthracite. 

So full a description of the external characters of the Rhode 
Island anthracite bas been given ee ips Silliman, in bis Journal 
of Science,t that it scems un 'y to repewtat in this “place. 
I shall merely notice some peculiar characters, avhich, if 1 mis- 

take not, have an important bearing upon the thes the origin 
of this anineral and its connection with plumbager. Ip comparig 
this coal with the anthracite from Pennsylvania, one i-struck with 
the superior semi-metallic or plambaginous aspect of the former ; 
as L have already remarked, But mere resemblance to plumba- 
go is nopall; for, says Professor Silliman, * many of its surfaces 
sre covered with a thin Glm of a substance not to be distinguished 
from plumbago, as i the same lustre and softness, and stains 
the fingers and n iper inthe same manner. A trie plum- 


+ Cina hax Pad. Alto, Spisemn ofGeslogy, Se TL pa 
. —_ 
— 









Ss 


bet bbe r coal, dy ae ea that t! 
a e of the 
« Deco edeasiohed fee bel 
several tons of it have been ground and sold for p 
* Lebink an examination of No. 775, will satisy any 
Eeovine plunbago, Theanthracite found at Cuw 
also, ‘is more slaty than that of Portsiy 
fingers more, and approaches graphil 
the recent exploration in Wrentham, bear a 
pearance to the anthracite from Rhode Island. 
aio Sova nax moeren ki Bete et rs 
passage from anthracite to plum! il 
Sacvengadl: the Peovaylrente Ribot Tolan and Worcest 
anthracites, as they have been expressed in the first part of 
fare correct ; we see that this gradation corresponds 
relative antiquity of the rock containing t! 
older the rock, the nearer does the mineral a 
J may not indeed, have shown very 
wacke formation of Massachusetts and Rhode Island is older 


of the slate, as 
d the 


lace, 
a here it should be recollected we find the greatest quantity of 
plumbago. 
‘The anthracite from these different localities exhibits, in its 
Baviy, 8 correspondent approach to plumbago. Accord- 


thmeite whose specific gravity was as 

however, says it varios from 1.5 to 1.8, 

Bull, the mean specific gravity of the Pennsylva 

from five localities, is 1.436.) He states also the 5} ie gravity 
of the Rhode Island coal to be, 1.438; But Prof. Silliman, who 




















Tittle diserepans ° C 
infer, that de Island coal is heavier than that from = ¥y 
Be 


sylvania: and the Worcester coal the 
to plumbago. we 
is another fuet that deserves to be noticed in this connec- 
tion. Plumbago, it is well kaown, contains so much iron, that 
some chemists | it as a carburet of iron. Now from the 
analysis of Mr. Vanuxem, + it appears that the Rhode Island an= 
thracite contains a much larger proportion of the oxides of iron 
and manganese, than that from Pennsylvania; even more than 
some specimens of plumbago. Do we not in this circumstance 
perceive another evidence of an approach to that mineral in this 
anthracite? 1 am not aware that the Worcester anthracite has 
bven analysed ; nor have | time to attempt its analysis before com- 
pleting this Report. 
ropean geologists have satisfactorily traced the progress of 
|. vegetable matter from the living vegetable matter into peat, and 
thence to bituminous coal. They have, also, rendered it probable 
that anthracite is only another step in the process ; although some 
of them still doubt the vegetable origin of this variety of coal, 
But io regard to plumbago, a somewhat prevalent opinion I believe 
is, that it bas been produced from elementary, rather than organized 
Pee Dr. Macculloch, however, says, that ‘the conl of secon- 
ny origin 
by the influence of trap; as wood has been in ny experiments, and 


fiest of all, 











accompany other deposites of anthraci t country. "This 
slate exhibits on the surface of these impressions minute veins of | 
anthracite, and it forms a part of a series, in which, both abowr 
and below, workable anthracite shows itself: all which proves that h 
the ite is only a modification of the anthracite. "Ehis modi- 

fication appears to be connected with the presence of certain feld- 








+ Joumal of Vol, XU p Rt and 02 
{American Jouraal or Science, VoL p 102 
# System of Geology, Vol. I, p. 287. 


—_ 2 





near " 

of the bed is undoubtedly real » Her 

beat versal Rapin ring i f 
to rimary class ; being for 

Srineia ogee “Advancing, one ste 


origin? How unphilosophical, when we can thus trace 

every fds of the change, from one variety into another, to 

the aid of other causes to account for the origin of one o 

We see here only the operation of the cause, or ean 

‘ever they were—by which, as we descend from the « 

older rocks, they exhibit less and less of a mechanical, 

and more of a chemical arrangement of e id fe 

er traces of organic remains: until, in the primary 

relics are nearly or quite obliterated. Why should we doubt 
eration of such causes upon coal, any more than upon other: 

al masses? And if we dogrant this, we hi 

tory explanation of the mode in which al ieties of carbon 
were produced, except perhaps the diamond: and from the fact 
that the diamond breeci 
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Minerals in Graywacke. ‘ & 
‘This T ba 0 that Fight treats ‘of their wile, to 


+ have ‘much in the firsr of my Report, in respect 
to the anical uses of the anes of Seer foritia- 
tion, that I needadd nothing bere, I cannot, bur ex-. 
press my rise, that the ablest Evropean geological and chem 
ical writers should still represent ry as of little or no use, 
except for furnaces ; when, for the ten or fifiven years, so 
many thousand tons of this mineral have been used in our prin« 
cipal cities, along the whole Atlantic coast, in the parlor, the ay, 
and the n; and so much has been ne! an its bed i 
bee eda in our scientific and other periodival journals. ‘tn 
an jomieal light," says Dr. Macculloch, ¢ it must be fruitless to 
search for coal below the ald red sandstone, and generally speak 
ing, beneath the mountain limestone; as to imine after primary 
pe as 1 understand him,) would be a wild project. * 
“Antheeite,” says Beudant, ‘on account of the difficuley with 
which it is kindled, cannot be employed but in furnaces with a 
good draught.’+ '!The difficulty which is experienced inthe 
combustion of anthracite, says Dumas,‘ is a very great obstacle 
tw every economical use of that body.—It is possible, indeed, that 
anthracite will one day become waeful in deep furnaces; although 
in almast every other processof the osefal arts, its employment 
can be hardly pmeticable, on account of the high temperature 
whieh it requires to complete its combustion.’ { 

‘The other minerals that haye been found in tho graywacke of 
Massachusetts and Rhode Island, are few and unimportant. Tt is 
hardly necessary to mention such common and widely disseminated 
minerals as iron pyrites, crystalline quartz, and calcareous spar. 
Magnetic jron ore and the micaceous oxide, have also been found 
in this group in small quantities ; and I have already mentioned 
erystallized epidote, in the varioloid wacke. In the ampbibolie 
aggregate, in Newport, I found a veia of crystallised zoisite, about 
four inches wide, and several feet long. In other parts of the 
globe, graywacke is a repository of gold; and the clay slate con- 
neeted with it, (transition clay ates) contains the richest veins of 
silver in New Spain, according to Baron Humboldt.) But neither 
of these metals have been in these rocks in Massachusetts. 

Tn the varioloid rocks of Baghton, Professor Webster has found 
sulphate of line and’ bary ‘The Inter is said to occur also 
in Milton: and also i iw thin veins in wacke, 
Aduluria and sulphuret of ‘bave Leen found also at Brighton. 
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Elon a mie slate of io ba : 
ing to the Messrs, Danas, on tho argil 


Dr, Robinson says that the gray’ 
traversed by veins of quartz, containing flu 
In Brighton, in the RSS 
asbesius Uraversing quartz, wl b 
asbestus, was converted into prase. (No, a9l, 
{ been disappointed in several efforts to obtain 
relics in basiarwoaks formation: where L hers 7 eee 
am pre} to give ooly a meagre account i 
A fats ee Ihave met with, were probably of ve 






ori ¢ 
Tn Taunton Twas shown several imperfect specimens 
near the village, which evidently belong to some of the 


ticut valley, that I cannot but refer it to that genus ; not, however, 
without doubts as to its nature. (No. 400.) 

According to Dr. Webb,* vegetable impressions are found on 
slate in Pawtuxet, which lies on the west shore of Narraganset 
Bay, south of Providence. ‘They seem to belong chiefly to the 
fern tribes. 

‘The same is true, I believe, of those found at the coal mines in 
Portsmouth. It was probably from this locality that the two bs 
imens mentioned in De la Beche’s Manual were obtained. 
is the fern Pecopt @ ; and the other, the anomalous plant, 
Asterophyllites cquisctiformis ; which as yet has been referred to 
no established class. 


plate 12, fig. 13, 


inay be a delicate s] 


* Am. Journal Science, vol. VIII. p. 295, 
1 Pages 416 and 419, second edition. 


the Academy of i in Phila- 
n from Newport, R. I. which, without doubt, 
igillaria ; that is, the trunk of an arbores~ 
ices similar to those upon the gigantic 


‘tropical regions, 

ns have been found in considerable quantity 

for coal in Wrentham. ‘The most common is 
to be several species of Culamites, of Ad. 

Brongoiart. Some of them are several inches in width ; | 

marked out on the rock by a plaited ee r 

a most remarkable mineralizer! Plate XIII. fig. 41, 

a small ree one leatteast wi ccleeo which sabia 

‘ous smal runoit iquely across the specimen, 

nodosus of Bidigiiicc™ On Samy be seen two quite differ- 

ent itn ions: a and 6 are furrowed longitudinally, and appear 

to be hed: perhaps a part of an Equisetum. ‘The other 

fan-like iinpression, with radiated strim, may perhaps belong to 

the genus Cpaloptetisof Ad. Brongniart ; though Tam not with- 

out suspicion that this also may be an Equiseturn, 


Theoretical Considerations, 


In general the theoretical views that have been presented in 
relation to the origin of the new red sandstone, will apply to the 
fares, ‘Two or three circumstances only, in rel to this 

itter rock, need any additional remarks. 

One is the more decided evidence, which the graywacke pre~ 
sents, of the operation of chemical agencies in its production, 
‘This is obvious m the more crystalline aspect of the rock in gon- 
eral, and especially of certain varieties; and in the aumerons 
veins traversing it, which must have resulted from a play of chem- 
ical affinities. And if it be admitted that internal heat in the 
earth, which every thing proves must once have been very pow- 
erful, has been gmdually operating Jess and less upon the erust 
of the globe, why is it not a natural inference, that the older the 
rock the more crystalline would be its structure: that is, if we 
admit that the heat bas been great enough to change the arrange- 
ment of the particles of rocks, whose origin was mechanical; and 
it appears that such a change may take place, to some extent at 
Teast, far below a melting heat. Only admit then, that the gray~ 
wacke is an older rock than tho new red sandstone, (and it seems 















to me that the veins in the former are sufficient to prove this,) and 
‘we should expect in it a more chemical structure. 
Another peculiarity in the graywacke, so far as we are ac~ 


quainted with its organic remains, is, that all of them are of 

vegetable origin. Whether all of them grew upoo dry fand-is not 

so certain; if, as E have suggested, a Pucoides occur in this rock, 
35 
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‘The beds of anthracite, however, prove that | 
‘in part at least, on a surface elevated abow 
must call in the aid of powerful currents to 
mulation of rounded nodules, which 

in some varieties of this rock: and er 












from time to time been eleva 
that other portions must have been ea, 
‘The occurrence of the remains of arborescent 
rock, demonstrates the existence of a tropical climate in 
chusetts previous to its deposition; a conclusion to which 
already been brought in regard to the period in which 
rials of the new red sandstone were produced. These 
monize with these which have been brought to light in other : 
‘ions of the globe: and there seems no longer any reason to 
loubt, that the temperature of the globe in early times must have 
been fur higher than at present. The region around Boston, and 
consequently the whole of New England, was undoubtedly once 
covered with dense tropical forests. a 






6, ARGILLACEOUS SLATE. 


‘This is one of those rocks whose mineral character isclear; it 
being composed of schistose clay, more or less indurated. This 
character, however, applies to the shale of the secondary rocks, 
which few geologists now include under argillaceous slate. It also 
applies to some of the slaty varieties of graywacke: and Dr. Mace 
eulloch ineludes under argillaccous slate the whole of the gray- 
ke formation, as well as that argillaceous slate which is asso- 
ciated with rocks older than gtaywacke, But De la Beche limits 
the term to this last named slates excluding the geaywacke, which 
he puts into a separate group. I prefer his arrangement upon the 
whole; though in adopting it I find myself perplexed to deter 

mine whether the argillaceous slate around Boston, belongs to his 
‘ Loferior stratified or Non-fossiliferous Rocks,’ or is a member of 
the geaywacke group; where, for the sake of convenience, | have 
deseribed it. Tam inclined to believe that it should be separated 
from the graywacke; though with my prosent information, 1 can- 
‘not say exactly where the Sividing line should run. But the fact 
(& that no organic remains have been hitherto discovered in this 
slate, and the occurrence of its rolled nodules in some of the con- 
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glomerates of the groywacke, as well as its geological position, 
render it probable that it is considerably ‘older than most varietios 


of gray: 

ee ate other patches of argillaceous slate exhibited 
bhi fa ecetricner litle doubt but they belong to De la 
Beche's ior Stratified or Non-fossiliferous Rocks; though & 
doubt not but some of them would be placed by a Werneriaa ge- 
ologist among the “transition clay slates.’ But 1 regard it as-quite 
unprofitable to enter upon the long agitated question 
clay slate belong to the transition or primary class of 
will be in season to discuss this point, when any 
where the transition class begins or ends ; when 

reement as to the place in the series 

the primary class commences. A mere inspection of the tabular 
view of ourrocks, which I have given in the Atlas, will show that 
cour views on these points will depend upon the system or classi- 
fication which we adopt. I shall feel satisfied if I can correctly 
describe the position of this rock in respect to others, In what 
follows, I shall leave out of the account the argillaceous slate in 
the vicinity of Boston. : 






Mineralogical Characters. 


‘The common argillaceous slate, which, in its most perfect state, 
forms roof slate, is the only variety of importance belonging to 
this formation. ‘This passes by slow gradations into mica slate ; 
50 that it is often impossible to say where the one terminates and 
the other commences. Hence some of the specimens which 1 
place under mica slate, other observers would place under argilla- 
coous slate, and vice versa. 

‘The lamina in the best varietios are straight and even: but as 
it approximates to mica slate, they become minutely undulated, 
the surface resembling exceedingly that of certain shales of the 
new red sandstone already described. Some of these interme- 
diate varieties are remarkably contorted ; but these I shall describe 
under mica slate. 

In Guilford, Vt. through which the Franklin county range of this 
slate extends. I have observed that it passes into a fine grained 
variety of chlorite slate, and evon pea into novaculite. That 
range also abounds with tuberculous masses of white quartz. 
Veins of quartz also occur in it, as I shall have occasion to show 
more particularly ; and in Guilford we find protruding masses of 
& porphyroid granite, passing into compact feldspar, and a slaty 
mixture of this Jast mineral and quartz. ‘I'he Worcester county 
range, also, contains granite. 
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Topography of the Argillaccons 


txcepton of that in the vicinity of 


in all. these cases, except the first; a 
the range lies out of the State, either in New Han 
mont, or New York. ‘Two miles south of the ce 


~ Some geologists would probal 
roof and nape the mea ani 
ceous slate; and maintain that the range of this slate in Worees-— 
ter county, extends ar least a3 far south as that spot, But Ere 
gard that slate rather as a fine mica slate, much impregnated with 
carbon, which gives it the appearance of argillaceous slate. In 
nimost every case the scales of mica are quile distinct: and at a 
short distance from the mine, the rock assumes the characters 
of mica slate distinctly; though here, as in most of the 0 
mica slate extending from the mouth of Merrimack river to the 
‘State of Connecticut, much of the rock is so quartaose that it 
anight perhaps be regarded as quartz rock. I have not found any 
well characterised argillaceous slate, south of Boylston. And 
north of this place, the ry is so much covered with diluvium, 
and so little hilly, that the slate does not often come into view, 
I found the range, however, to become narrower on ay ing, 
the north line of the State. Its characters appear most fully de- 
veloped in Lancaster, where it has been quarried for 
and the range is broadest, How far it extends into New 
Heapabis Tbuve not ascertained; though I should not be sure 
prised to find it even crossing that State. In passing from Groton 
to Townsend, I saw frequent examples of protruding masses and 
veins of granite in this slate, It passes on either side into the 
iliar mica slate, already spoken of in Worcester county ; and 
in this latter rock protrusions of granite are not unfrequent. 
Franklin county Argillaceous Slate. 

Ic will be seen by the Map that this range occupies a considera- 
ble part of the town of Bernardston, passing into quartz rock on 
the east, and into mica slate on the west, and embracing a consid~ 
erable part of two mountains of considerable height. is not, 
however, till we pass into Vermont, that this slate assumes its 


} 
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ter farther north. It has been traced northward, in the valley of 
the Canneeticut, 80 or 90 miles, in Vermont; nor do 1 know 
that its northern limit has yet been ascertained. 

Berkshire county Argillaceous Slate. 

. This ought perhaps rather to be called the argillaceaus of 
Renssalacr and Columbia counties ; for the principal p it 
Ties in New York, in the eastern part of these counties. 
the western line of Massachusetts it passes into mica slate, 
argillaceous slate, and chlorite slate, by taking, mica, tale, and chlo- 
rite, more or less abundantly, into its composition. ‘The same 
rock forms hills and patches of limited extent in Williamstown, 
New Ashford, Richmond, West Stockbridge, Egremont, and Sbef- 
field. But in no place in Massachusetts will it answer for 
slate. For this purpose it is wrought extensively in Hoosic, Leb- 
anon, and Hinsdale, N. ¥. 1 doubt very much whether the 
whole of this stratim in Massachusetts should not be regarded as 
an imperfect kind of mica slate, similar to an intermediate rock of 
doubtful character occurring in Hawley, Plainfield, &c., which 1 
have ranked with mica slate. Still, ax Professor Dewey, who has 
examined this rock more than J. have, regards it as argillaceous 
slate, 1 follow his judgment. 

On the wost, thie range is connected with the graywacke form- 
ation of Renssalaer and Columbia counties ; and on the east, it is 
associated with micaslate, and a limestone usually regarded as 
primitive. 

Dip, Direction, and Thickness of the Strata, 


Excepting in the argillaceous slate connected with the gray- 
wacke, I have not been able to find in this rock plan if 
cation running in a different direction from the lamin; 
stance very common, itis suid, in Europe. But in general, strata 
seams are discoverable, lying parallel to the slaty structure, as in 
mica slate. The slate, indeed, contains numereus seams not coin- 
cident with those of the strata; but there is rarely any continu- 
ous parallelism among them. 

¢ predominant direction of the strata and of the lamin of 
slate in all the ranges of this rock, except that around Boston, 
and that in Franklio county, is north and south, and the dip 
large 5 as the following extract from my travelling notes will show. 
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In Worcester county. 3 
Harvard and Lancaster ;- direction, north a few degrees east; 
dip, 90% = 


SHiBley 4 direction, orth and boutls§ dip, west, exall ol 
Pepperell and Yownsend : direction, north and south; dip, 30° 


, 





to G0" cast. 
In Franklin county. 
ay direction, north and south ; dip, 20° to 90° east. 
ford, Vt.; direction, between north and northeast; dip 
near 90", 
' In Berkshire county. 
‘Taconic range: direction, north and south ; dip, 15° to 70" east 
If, as J have |, the strata seams are parallel to the lam- 


inw of the slate, and the dip approaches 90 degrees, then the c= 
tual thickness of this rock will not be much less than its breadth 
on the surface. As to its perpendicular thickness, 1 know noth- 
| mg. 
Organic Remains. 

No vegetable or animal relic in a fossil state has hitherto been 
found in the argillaceous slate of Massachusetts. Since, however, 
this rock in the eastern part of the State, is associated with gray- 
wacke, and in the western part of the State, into the same, 
it will not be strange if organic remains should hereafter be found 
in it. Every range of this rock, however, in the State, wo have 
reason to believe, belongs to the oldest varicties of argillaccous 
slato, hich geologists have described, 


Mineral Contents. 


‘The slate of the Taconic range sometimes contains octahedral 
crystals of magnetic oxide of iron, as well as the sulphuret of the 
same metal. 

‘The clay slate in Charlestown, is frequently traversed by veins 
of crystallized quartz and calcareous spar. 

‘The most interesting mineral in this rock is the chiastolito, or 
macle ; which is found in Sterling and Lancaster, ‘There is a 

reat variety in the manner in which the prisms are disposed, 
Phe following are end views, of the natural size, of some of the 
most interesting forms, 
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‘This mineral is quite abundant in the clay slate in these towns, 
near the place where the rock passes into mica slate, It changes 
insensibly into the mineral which has been generally called andal- 
usite; and the opinion of someof the ablest _mineralogists of the 
present day,* that macle and andalusite are the same species, de- 
tives support from this locality. Lhave found this mineral in small 
crystals in a loose mass of argillaceous slate in the town of Wor- 
cester. (No. 404.) 

To the dark colored slate that lies immediately contiguous to the 
anthracite bed in Worcester, f have ject found beautiful spec~ 
imens of green amianthus, (No. 1549) and good specimens, also, 
of bucholzite; (No. 1550) or if it be not bucholzite, Lam greatly 
mistaken, ‘This latter mineral is now generally regarded as a va- 
riety of fibrolite, ‘The Worcester specimens, however, differ 
considerably in appearance from the fibrolite of Lancaster, bat 
very much resemble the bucholzite found in the State of Dela+ 
ware. [have also been Jed to regard the rock embracing the 
Worcester anthracite as a variety of mica slate: yet it would gen= 
erally be called arzillaceous slate ; and perhaps it ought to be. 
Atany rate, I have recently received, through the kindness of 
Mr. Lucius I. Clarke, specimens of genuine argillaccous slate, from 
Castleton, Vt. containing very well characterised bucholzite, asso- 
ciated with very singular ovoid nodules of compact sulphuret of 
iron. 





Evidence of Disturbances in the Argillaceous Slate, 


I do not here refor to those agencies by which the layers of this 
rock have been elevated from a horizontal to a nearly vertical po- 


+ Beudant’s Traite de Miacralogie, Vol 1p. 4%. An interesting paper on the 
identity of macle and andolusite, with numerousdrawings of crystals from Lan- 
caster, by Dr. C. 'T, Jackson, iscomained in the first No of the aston Je of 
‘Natural Eiistory,just published, (June, 184.) He has clearly ascertained that the 
two minerals are only varieties of one species 















j nor to those by which its usual lexures have 
but to movements that have taken place in 


ing ridges of the slate, 
the veins, that a force must have acted laterally 
the lamin, while they were in @ parti 
an i tion of quartz must have « 
is not perbaps dit to conceive how 
have taken place, when the strata were ly 
specimen from which the dra was taken, (No 
found near the north line of Guilford, on the stage road, 


; « 
In the principal quarry of slate in that town, on the stage road 
o Bran rom Greenfield, are seen occasionally divise 


ions, perpendicular to the horizon, and to the laminw ‘of the 
slate, which are nearly vertical, and ran north and south. Not an- 
frequently, however, the slate ut these cross fissures, when its ed 

are viewed from above, is bent asin the following figures, which 
exactly represent the specimens, No. 417 and 418. , 
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In the latter ease the flexure is so great that the slate is partially 
broken; and this is the case frequcntly ; showing that when 
the disturbance took place, the rock was only imperfectly plastic. 
‘The quarry where these floxures are exhibited, has been so much 
excavated, as to leave a wall 20 or 30 feet high; and excepting 
at these transverse fissures, the laminware remarkably even ; so that 
the eye is rendered very striking, It mustobviously have 
resulted from the unequal action of some disturbing foree—per- 
haps that by which the-stratn were elevated—whereby one por- 
tion of eas was Bie 7 forward, faster than the rest ; though 
in some pl not ej to separnte, but to bend, the slate 
while ing soft condition, bc e 

At the Gorge, or Glen, in Leyden, 1 found a series of such 
slides on a'small seale, exhibited by the slate: ns in the following 
sketch ; though perhaps the rock ought to be regarded as mica 
slate. (No. 416.) Here theechellou movement took place in a 
direction at right angles to that described above. 





Another disturbance, much more remarkable, appears at the 
quarry in Guilford above referred to. In the following sketch the 
observer faces the north, and looks directly upon the edges of 
sl {remains at the north end of the quarry, in its natural 
posit ‘The almost uniform dip of the strata, in every part of 
this quarry, is nearly &M"; leaning, however, a Title to the east. 
And such is their position at the north end of the quarry, to the 
height of 15 feet, as represented in the sketch, But from 10 to 
15 fect of the uppor part of thestate are bent towards the west, 
so as to incline to the horizon at almost every angle, from 0 to 90", 
Where the flexure commences, the laminm of the slate are quite 
broken off, and not simply bent, as in the case of the disturbance 
jo a perpendicular direction above described. Hence 1 infer that 
the former flexure was not produced so soon as the latter ; not in- 
deed watil the rock had become perfectly consolidated. The 
quarry fies upon the westera slope of a hill of slate, one or two 
hundred feet high ; and the facts now related seem incapable of 
explanation, but by supposing a  Prosigion blow to have been given 
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to the top of the hil 

wards. But whot natural agent could have exerted 

‘on such saiptioiab, conte siyealt pea Joss 1 

Among tho en variet geological theses that 

been. |, 1 could real one to mind, which would: 

atall to this phenomenon, unless it be the supposition forn 

vanced, that the last deluge might bave beew produced by t 
pinging of acometagainst the earth! confess I could mot but 
inquire whether this might not have been the point of comactt 





Disturbance in the Argillaceous Slate: Guilford, Vt 


‘Theoretical Considerations, 


When we consider the nature of the materials composing argil« 
Jaceous slate, it seems dificult to assign any other origin to this 
rock, than deposition from water. Indeed, one has only to | 
ataclay bed, such as occurs in some of the tertiary strata, which 
‘we are sare must have been deposited from water, to be satisfied 
that he has before him clay slate in its unfinished state; since 
nothing but the consolidation of the clay bed is wanting to con- 
vert it into perfect clay slate. But what agency could have af 
fected this consolidation? Mere desiccation would do much ; but 
it is difficult to believe that this could have produced so great a 
degree of hardoess, and that shiniag seini-crystalline aspect which 
the older clay slates exhibit, Now we find the Iamine of the 
clay beds horizontal, or nearly so, and those of the slate highly 
inclined ; and we trace-evidences of 2 powerful force producin; 
floxuros in this rock while in a plastic state. Why not theaadmit 
that the agency, by which the strata were elevated and the plas- 
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tic slate. was igneous? And then we ean easily con~ 
ceive how the rock should subsequently have been so thoroughly 
indarated. Especially bat when the fused :natter pro- 
truded at the time of the elevation of the strata, meets ux im al- 
‘most every district of much extent, in the form of trap, porphyry, 
sienite, or granite ? 


7. LIMESTONE. 


No rock is more widely diffised in nature, or less liable to be 
mistaken, than the carbonate of lime. From alluviol marl to the 
saccharine limestones associated with gneiss and mica slate, we 
find an almost endless variety of this rock; but in nearly every 
case a drop of acid will enable a skillful observer to detect it and 
distinguish it from its astociates. A more formidable difficulty bas 
always met the geologist in assigning to the varieties of this rock 
their sro pitas in the scale of strata. 

Most of the limestone in Massachasetts belongs unquestionably 
to the oldest varieties of thatrock. ‘The newest varicties are the 
fetid and bituminous, which are associated with the uew red sand- 
stone, and which have been alre: described. [ have also given 
an account of the white compact limestone of Newport, Rhode 
Island, and the limestone of Walpole, with the suggestion 
that they TRBROY balooe to the graywacke series. All the other 
varieties fn the Stare, I shall describe ia this place. And as the 
localities arw rather numerous, and the diversities of composition, 
structure, and aspect, somewhat great; I shall, to save repetition, 
follow a topographical arrangement in the description, 

Encrinal Limestone of Bernardston, 

Since the first edition of the first part of my Report was pub- 
Jisbed, 1 have had the satisfaction of discovering organic remains, 
of the family of encrinites, in the bed of limestone in Bemardston. 
From the highly crystalline character of most of this rock, f had 
been led to suppose it older than the encrinal or transition time- 
stone; and that it formed a bed in the argillaceous slate of Bar- 
nardston, which appears to be one of the oldest varieties of that 
rock, Butits organic remains sottle the question of its position ; 
and differing in dip and direction from the slate, L have been led 
to doubt whether it really forms a bed in that rock. The slate in 
the vicinity runs nearly north and south, and the dip is nearly 90°; 
but the limestone runs N. E. and S. W., and dips S. E. not more 
than 20°. Besides, the rock that is found above the bed of lime- 
stone, (No. 601) appears to be ets composed of quartz, and 
probably ought to be called quartz rock, It does not lie in imme- 

















aaa in Europe, where the 


impregunted with the ore in 
Ts eee eons to produce a sort of brecciated marble. @ 
ie ‘ery obvious that both these species of ore ve 
been of contemporaneous production with the limestone, 
is impossible to conceive how parrallel interstices could ‘have 
isted between strata so littleinclined, long enough to be filled 
watery infiltration, or igneous sublimation, or galvanic a 
the only modes by which metallic rey ries have been si iced 
to be filled. "That the bog ore was deposited, as we find the sar 
‘ore now forming, seems highly probable. But Iam not aware of 
any theory which will satisfactorily explain how the magnetic ox~ 
, which consists of 69 parts of peroxide and 31 of protoxide 
could have been produced in conjunction with the limestanc. 
The ot roe in the Bernardston Pinestone a usu 
juite imperfect ; but the transverse septa and the central perfora~ 
bs ‘are generally distinct. Plate XIV, fig, 47, exhibits an end 
view of one eneriaus, about an inch in diameter; and a view of 
another, lying horizontally in the rock. 


Berkshire Limestone. 


‘This rock constitutes a portion of that extensive calcareous for 
mation, which occupies the western east of Connecticut, Massi- 
chusetts, and Vermont, It is one of the most extensive ranges of 
limestone in the world, if we regard it as primary, according to 
the nent opinion of writers. "That a part of itis primitive, in 
the Wermerian acceptation of the term, there can be no doubt: 
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? Berkshire Limestone. Dd 


for it is interstratified w’ 
of the range, and it is bi 





iss and mica slato in the eastern part 
ly crystalline in its texture, Butas we 
f westerly, the mica slate passes into clayslate, and 
the limestone becomes less crystalline, and assumes a gray, and 
finally a dark color. Passing still farthor west, across the clay 
slate, into New York, we soon come to a range of limestone deci- 
more recent, which Professor Dewey has denominated transi- 
tion limestone, and Professor Eaton, metalliferous limestone. Cross- 
ing this rock, which is only « few miles wide, we reach decided 
graywacke ; and this, with some interruptions of limestone, contin~ 
‘ues nearly to Hudson river ; as may be seen on the Geological May 
by Prof, Dewey, in the 8th rol. of the American Journal of Sci- 
sees andl on the Geological Section of Prof. Eaton, in bis ‘Canal 





From this statement the geologist infers at once, that here is a 
gradual passage from the oldest limestone to that which is associa- 
ted with graywacke. But a singular anomaly in the superposition 
of the series of rocks above described, presents a great difficulty 
in this case. ‘The strata of these rocks almost uniformly dip to 
the east: that is, the newer rocks scem to crop out beneath the 
older ones; so that the saccharine limestone, associated with gneiss 
jin the eastern part of the range, seems to occupy the uppermost 
place in the se Now as superposition is of more value in 
determining the relative ages of rocks than their minoral charac- 
ters, must we not not conclude that the rocks, as we go westerly 
from Hoosic mountaig, do in fuet belong to older geupe! ‘The 
petrifactions which some of them contain, and their decidedly frag~ 
mentary character, will not allow such a supposition to be indulged 
fora moment. Itis impossible for a geologist to mistake the evi- 
dence, which he sees at almost every step, that he is passing from 
older to newer formations, just as soon as he begins to cross the 
valley of Berkshire towards the west. We are driven then tothe 
altemative of supposing, either that there must be a deception in 
the apparent outcrop of the newer rocks from beneath the older, 
orthat the whole scries of strata has been actually thrown over, so 
as to bring the newest rocks to the bottom. The latter supposi« 
tion is so improbable that I cannot at present admit it, But per- 
haps we may explain the anomaly by supposing a deception in the 
case. It may be that the relative position of the strata is us in 
the subjoined ideal section. 
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Jn tee greater part of the Hoosic range, 


ily perpendicular in their. 


which may be learnt by examining the sections appended to this 

Plates XVI. and XVIIL) that the oreralliog dip of the 
in Massachusetts is towards the east. Why then, it may 
be asked, is there any more difficulty in regarding the rocks of 
Berkshire valley as resting unconformably on the the older strata, 
than there is in respect to the new red sandstone of the Connect- 
icut valley, which has an casterly dip, like the subjacent rocks ? 
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The difference of mineral character, between tha 
Pedi atontent th lattes valley, i one reason w edo 
1 


not teat all to regard the newer as unconformal 

Ee a ee all the rocks appear ie to i 
st pe is, are hi crystalline any 

organic remains. And then the didren 5 of inclination 


the varieties of the rocks in Berkshire valley, is mach t 

in the of the Connecticut. Nevertheless, he must be Se 

oor geologat, who does not know that there is often far great 
rence in position and mineral character between many mem- 

bers of the itive class, than between some members of that 


class, 
‘So that the apparent ‘imitive character of the rocks of Berk- 
shire valley, is but a fecble objection against their resting uncon- 
formably on those of Hoosic mountain. 

"The groatest difficulty which I find in the way of admitting the 
hypothesis above suggested, lies in the fact, that the change from 
the older to the newer rocks, as one proceeds westerly across 
Berkshire county, seems to be gradual; whereas, on this hpyoth= 
esis, we should suppose, that since the rocks dip to the east, 
oldest members of a series ought to be found on the western mar- 
& of the several supposed basins; and that the change ought to 

sudden and jing into the basin next west. But so 
the western part of Berkshire ap- 
pear from the eastern part, that Mr. Eaton propases 10 _ 
give the two varieties distinct names, founded entirely on’ their 
mineral characters, thaein the eastern part being decidedly the 
oldest. I think, howeyer, that in considering this question, we 
ought to leave out of the account every bed of limestone occurring 
in the gneiss and mica slate of the Hoosic range; since this is un= 

tionably the oldest of the saccharine limestone, And pe 
ips the remaining portions of this rock may be found to belong 
toa single deposit, Atany rate, [ regard it as premature to as- 
sign a distinct name to any part of this limestone range, until one 
part can be proved to have a different position, in relation to other 
rocks, from the other. For after what Dr. Macculloch has writ- 
ten on this subject, in his Geology of the Western Islands, and 
in his System of Geology, it seems to me evident that mineral 
characters alone can rarely determine even the elass to which 
limestone belongs. 

Notwithstanding the difficulties which L have suggested to the 
Bspeibens under consideration, [ know of no better explanation 

this anomalous ease. Lam sustained in this opinivn by that of 
Dr. Emmons, of Williams College, whose acuteness of observa~ 
tion and accuruey of discrimination in the various departments of 
natural history, are well known. It is to be hoped thateithge he, 
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A considerable proportion of the. limestone in West Stockbridge, 
Lanesborough, and New Ashford, is foxible and elastic. Slabs of 
es mn he patties aed Aas Sei 
prope! very dist supporting the e1 es ly 
Giep-anathornbehlywets «Geneealiy tte’ evala oF iht erred. 
coarse and the structure rather loose; though sometimes it is 


* Mineralogie, Tome f. p. 502. 


By r . sil 





lagnesian 
cole (No. pay from New Ashford ; a i Fi 
ts peculiar properties seem to depend upon tt o = 
and there are numerous facts that ate ie probablo, 
of the rovks in the interior of the 


that which is 
town, this mais is dark colored and 
igton it is pearl iy black. 
‘origin of the fetid odor in limestone, , &e., has been 
variously explained. The natural explanation imputes it to a 
mal matter, which has been eel since the original for 
tion of the rock ; aad which is liberated in a gaseous form by fric- 
tion or a blow. The odor is commonly ssid to be thatof sulphu- 
retted hydrogen; though I confess L do not perceive much 
But even if this be the case, putrescent animal 


if; and Prof. Dewey, from whose account of the Geol 

ckshire; in the American Journal of Science, I have derived 
much assistance, says, that at the base of Saddlo mountain, on the 
northwest side, some of the limestone dips ta the west, and some 
is perpendicular, although the prevailing dip is to the oast. He 
nas given also, in the same work, a drawing and description of a 
fepae conformation of the limestone strata near the College in 
Wi D it improbably this is only an example of a 
ire on a large scala ; though possibly it might 

wechanical agencies in early times. 
era mass of granite or of trap, or any 
fied rock, in contact with this limestone ; though not 
improbably such junction may be found, ‘Tho following is a 
sketch of the shifting of a vein of white carbonate of lime, in a 
slabof light gray marble, five feet long and three feet wide, taken 


* Vol. IX. p. 19, 
37 = 
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the Geological Society.” But in that case it 
- imagine how the fra; of the vein, eh, 
~ have been Biplioet We manner ex! t 
In the present case, however, I despair of being 
that sort of double echelon movement, by which both the 
and the dark mass of limestone have been displaced. 

{Lam notawaro that in any caso the limestone of 
county forms hills of any considerable altitude. In general 
slate, with quartz rock, composes those peaks and ridges 
and sometimes so lofty, ia the great valley of thiscounty. Wheth- 
er the low level of the bassot of the results 
the greater liability of this rock to ba worn away, 

Jogical position, I am not prepared to say 5 
for it to the latter cause. 

Tn 1 the limestone under consideration ts 
ters distinctly to the very line of junction with other rocks. 
aeeaul ily the two rocks are intermixed noar the 
cont 












7 
. Limestone. Ld 303 


talc. Whore the limestone comes in contact with mica 


A littl aaa eed inf I found speci 

little il in brid imens 
which contained quartz 4nd mica, and which’ peared to be lime- 
stone passing into mica slate, just as in Canaan, Ct. (No. 458.) 
‘The same rock I found in the cast part ‘of Lanesborough. (No. 


A571.) 
Ia West Stockbridge to Chatham, N. ¥. we find 
wersed by innumerable veins of white quartz, 
es a real breccia. (No. 453.) "This rock 
the lineof the State. As we pass westerly 
one becomes of a darker color and rather 
P lternates with bastard mica slate and argilla~ 
ceous slate, ntly this limstone is ‘rsed by numerous 
veins of white giving it riking appearance. 
N i ly Interstratiied with graywacke slate in 
lumbia counties, N. Y. 

lready mentioned the crystallised tremolites and white 
augite found in the dolomite of Canaan. ‘The same minerals oc- 
cur in the same variety of rock at Muddy Brook in Great Barring- 
ton, and in New Marlborough, and the former in the south part of 
Lee In the 14th vol. of the American Journal 
ribed four modifications of the secondary 
and Prof. Dewey, im the Sth yol. of the 
a fifth. In Great Barrington, the tremo- 
, iful bladed crystals. "Lhis mineral is often 
pieeng me? and sometimes radiated, Indeed, all the varie~ 
Nias arg found at these localitics, In Sheffield the fibres are some- 
times more than two feet ong, and embrace’erystals of iron py- 
rites. ‘Those fibrous masses are mistaken for petrified wood ; to 

which, indeed, they bear n striking resemblance. 
Carbonate of limeis often found crystallised in shis rock in tab- 
ular, lenticular, &e., erystals, It is also more frequen! 

“ 
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to ClextolateBicoralongy? yellow 
ne found in Dalton, near the Housatonic, in granular | 


* Blanford Limestone, 
Afier the of the first edition of the first 
ein iio “that ind 
it tow! 
wpe tea 
conection ele iid ee Since their 
ave bad opportunity to examine them personal| 
licencia a A ecallewioe, Tam indebted to Ms 
‘The bed of serpentine is about four miles northwest of B 
ford meeting house, on the northeast sideof a pond. Imm 


-on the west siti succeeded by hornblende slate, which 
few rods wide, and then succeeds granitic oae The 
is about one mile south of the serpenti about the sume 
tance as theserpentine, east of the gray 
no hornblende slate et rion bevieeat theca 
deed, 


bly it exists there. no tock except 

place around the Timestone.” It atows Sell iwelf at 

‘over a space whose diameter isabout arod. Its stratification is 

adisti though there is an appearance of parallel division, cor 
responding toa plane which runs cast and west, and dips south 
about 45°. 

‘The limestone is coarsely granular, white, and crystalline 
though itis mixed witha foreign mineral, perhaps a siyroahaed 
erable quantity ; } ind this may prevent its bei 
to quicklime 
where no li sat is found. (Nos. 477, Dec’ 

No. 476 was broken from a coarsely granular limestone bowl 
re ae the ce house i ! Eisai eS i 

ates phite disséminated through massy al 
Lies pelea that Lhaye seen fi 2 the shores of lake Cham= 

plain: nor should I think strange, 

Ider was brought from thence by the diluvial current, which, 
as I have showa im another place, once swept over the westery 
part of the State from the northwest. 


Limostone in Belchertown. 


My attention has been drawn toa bed of limestone in Belcher 
town) just in season to mark it upon tho third edition of the Map, 


“ig . , 








on 305 
and to notice it in this edition bet Report. It oceurs on tho 
farm of Justus Forward, Esq., half a mile east of spoating 
house. The specimen which was brought to me, which 
anallised, yielded only 26 per centum of carbonate of lime, Ls 
solution in nitric acid, also was milky, indicating the presence of 
magnesia, But having visited the bed since, I find much purer 
specimens. ‘The bed occurs in gneiss, which there dips at a small 
angle tothe northeast. The ehibel so covered tho 

that the extent of the bed cannot be determined, until thi 
moved, ‘I'he bowlders on the surface, however, indicate its ex- 
tont to be considerable: and so yaluable would bea good limestone 
quarry in that place, that I think some expense ought to be in- 
curred by digging and blasting, to ascertain the nature and extent 
of this limestone, 





Micaccous Limestone, | 

‘This rock might very properly be regarded as a variety of mica 
slate: for usually it contains both mica and quartz, the latter 
ways; and much of it is merely mica slate which takes carbona 
of lime into its composition. When the carbonate is in small pro- 
portion, the schistose structure of the mica slate remains; but 
when the mica nearly disappears, tho slaty structure also vanishes, 


though still som stratified ; the dip and direction conforming == 








to those of th slate. Itforms numerous beds in the exten- 

sive tract of mica slate on the western slope of the valley of the 
Connecticut ; especially along the eastern border of the mica slate, 

from Whately northwards. Several beds are marked on the Map, 

merely to indicate that they are numerous, but without ei inten~ 

tion of giving them their true situation and extent. In some | 
places, as in Whately, these beds occupy half the surface ; but in 

general the mica slate greatly predominates, and for miles the lime- 
stone disappears, (Nos, 459 to 467.) 

‘The varieties of this limestone from Conway, Southampton and 
Whately, mentioned in the first part of this Report as having been 
anallised, contain respectively 58, 67, and 78 perce carbon 
ate of lime. jother specimen from Williamsburg, a bowl. 
der to which was attached a mass of mica slate, yielded 63 per 
cent. of the carbonate of lime, It also contained magnesia, since 
its solution in nitric acid was milky. It is, however, doubiful 
whether this specimen, (Nos. 468, 469,) ought to be connected 
with the micaceous limestone under considerati 

‘The carbonate of lime in this rock is ver le to be sepa- 
ated from the mica and silex by the action of and moisture, 30 
as to leave the surface of the rock coated over with a gray porous 
mass, sometimes even several inches thick, (No 467.) 

‘This rock is frequently waversed by veins of granite. (No, 465.) 
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not, quantity of a1 
the action of the granite on the limestone. In 
Sete ie northeast partof We 
south part of Williamsburg, as all the 


mass of coarse granite: a valle: hima situ. 
southern array, which prieNent ‘on the following 


‘and which is an uneven perpendicular wall from 10 t 

high, project the edges of schistose rocks ; most of which is m 
alate, but a par is meaceous limestone, ‘These rocks 

be merely the fragments which adhered to the granite, a 
raised through the slates, or when these were torn off from 
geanite. Most of the layers are ndicular: but some of them 
towards the i 


ithe 
buta few inches. And itis that part of the stratified 
‘lies in the vicinity of the argentine, which is — 





Argentine with Mica Slate and Granite: Westhampton, 





Now my hypothesis is, that when the granite was ded into 
the mica slate and coarse limestone, while in a melted state, its 
heat by decomposition or sublimation, or both, foreed the carbon- 
ato of lime into the cavities that were produced by the clevation 
of the rocks, where it assumed the form of that vory pure variety 
of carbonate of lime called argentine or slate spar. Whether its 
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intrusion among the sinuosities of mica slate it for the most — - 
et to assume a similar structure, L do not ui decide. 

ior do I feel much confidence in any part of pothesis, 
though it seoms to me worthy of consideration. 

Tn Vermont, near Connecticut river, limestone is found among 
the fi of argillaceous =e Here Wen dostitute of caer 
mixed with the argillaceous slate in such proportion a3 scarcely to 
bo distinguished from it, except by its effervescence with acids: 
yet it appears to be closely allied to micaceous limestone. 

Limestone of Whitingham, Vt, 

‘This bod of limestene, as may be soen by the Map, approaches 
nearly or quite to the north line of Massachusetis, and hes near 
the junction of @ range of talcose slate and gneiss. It is stratified 
and the dip is not far from 30° west, the direction being noth and 
south, By following down a small tributary of Deerfield rive 
which has laid bare this limestono in the southwest part of W. : 





tingham, a opportunity is afforded for examining its chai 

It A white Sept pe though often containing bronze 

colored mica, and sulphuret of molybdenum in small plates. 1 

found associated with it, also, actynolite, common augite, and mus- 

site, Though a mile or two in length, the breadth of the bed is 

very inconsit ts geological associations render it certain \ a 
that this is iw oldest varieties of limestone. 

About 16 north of this bed, at an iron or gold mine in 
Somerset, is a very elegant variety of dolomite, occurring in beds 
in talcose slate. Some of it exceedingly resembles tho purest 
Joaf sugar. (Nos, 483, 484.) 


incite te Bition; Wealarogi acs, Acton, Carlisle, 4 
and Chelmsford. 


‘The geological situation of these limestone masses and their min- 
eral character are so similar, that one description will embrace 
them all. They all correspond to the description which Dr, Mac- 
culloch gives of the limestone of Tiroy, one of m 
Islands. of Scotland. It is,’ says he, ‘ii cal bed, as 
it is only an irregular rock lying among the gaeiss without stratii- 
cation or continuity. In this respect it resembles the greater uum- 
ber of primary limestones found in gneiss and mica slate, and may 
be considered as a large nodule.’* It will be seen by the Map 
that all these masses are in a gneiss, formation which, however, 
often passes into mica slate, and contains numerous protrusions and 
veins of granite. The dip and direction of the gneiss surrounding 
the limestone are visible at nearly all the quarries: but the lime= 





* Western Esland Vol, 1. p. a8 


granite in 
5100) 95 my ‘aticotion was nat tillixeosblly p C 
Testa rapetaliy te be found naar tout 
concealed by the soil. Or if not, there is h 
iGaa eda aubjocr-tom dagree of host litle ster 
all the limestone at these q 
mi = It is spay 
nausea when struck, im: 
ioc seni. Mrteswintecrncspatk d.to me in fi 
ti 


h great relative age ; the fetid limestones of sa! 
ee: piety found in secondary rocks, 
but a single bed of limestone is 
in pany the towns mentioned above, yet in most: 


are several ; some of them one or two miles distant from “Ons aft= 
other, In = are t 
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abundant mineral’ 

compact ; and at all the orgs 
tallised variety is most oe t Bolton, Boxborough, Ghelins- 
ford, and Littleton ; particularly at the two first bal places. 
The are sometimes transparent, more commonly opaque 
and white, having begun to decompose. Sometimes the erystal 
nae the the primary form, or a right square prism, acu 

by four planes set on the lateral planes. More commonly, how- 

tae, the lateral edges are slightly truncated. Some of ed 


tals ara one or even two inches in diameter; though in such 
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Minerals in Limestone. om 
cases generally imperfoct. Often this mineral t, and the 
color se ahi or lilac red. ‘This red wer, Occurs * 


> 
also in that which exhibits An aggrogation of prism ton and 
Boxborough yield an abundance of this beautiful variety. 

Tt is pro that the mineral from Bolton, desoribed by Mr. 

pe under the name of Nuttallite, is only variety of scapo- 
10, 

Augite, actynolite, pargasite, and radiated, fibrous, and brown 
horn! ex cabcaseitne ceils found in this limestone; the 
two first at all the localities, the third at Carlisle and Boxborough 5 
and the fourth, according to Mr. Nuttall, at Bolton. 

Phosphate of lime, sometimes in hexaedral crystals, but more 
commonly massive, is found at Bolton, Boxborough, and Littleton ; 
usually in scapolite, Its colors are green and purple 

Geauine petalite, (from which lithia has been obtained,) exists 
at the south quarry at Bolton, associated with the scapolite. 

At Chelmsford small masses of black serpentine occur in the 
limestone, and at Littleton also of a lively green color. 

At Carlisle, close by the tumpike from Concord to G: 

Prof. Webster discovered a few years since, a splendid 5 
which is ny cinnamon stone. The specimens whic 
now be obtained, give but a poor idea of the richness of some of ta 





those which were first procured. Probably extensive exploration 
might bring to light finer specimens, ‘The same mineral i fou 
at x! 
At Bolton rhomb spar occurs: and both there and at Boxbor- 
ough a beautiful variety of Mesh colored calcareous spar in folint~ | 


masses. vA 

At Bolton, also, a new mineral ha discovered, which Dr. 
‘Thomson has denominated from its chemical composition, B: 
cate of ia; and Mr. Shepard, with reference to its locali- 
ty, calls it Boltonite.* It occurs in foliated masses in the lime- 
stone. (Nos. 521, 522.) ~ ‘ 

In the same place, at the south quarry, sphene, 


teous oxide of titanium is not an ui 
crystals, Tremolite, also, is said to 
es; also gadolinite, according to Pro! ir 
veins, as well as at Littleton. 
Very delicate and beautiful amianth: found in veins in the 


limestone, about two miles southwest of the centre of Chelms- 
ford. "The fibres are sometimes two or three inches long, and re~ 
semble the finest and most beautiful white silk. The same min- 
eral in small quantities is found at Bolton, (Nos. 523, 524.) _ 
In season for the second edition of my Report, I have reccived : 


*Shepanty Mineralogy, Vol-1.p 
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elling watches. Th: 
by means of muriatic 


‘I have several doubtful minerals from Boltom, which 1 
shall this summer endeavor to determine. ‘Those that are pretty 


an long in the petalite, 


quarry. 
‘The following were found at Whitcomb’s quarry, situated 
ven cighth of a mile’ from the former, and still explored for 
limestone. . 
‘ Magnesite, Potstonc, or compact talc: in veins and nodules 
three oF four inches hick, associated with tale and thom spar. 
ine, I 


purposes. It is fully equal to the verd antique in 
beauty. Slabs three feet in length may easily be sa out. 
‘The serpentine is of a bright green color, and when broken, has @ 
conchoidal fracture and waxy lustre, 

* At Littleton { found the following minerals in the limestone of 
that place, which is a bed in gneiss, like that in Bolton, and oc~ 
curs near a little lake, called fort Pond. 

in large prismatic crystals, from one and a half totwo 
ameter, and seven or eight in length. It occurs in 








Limestone of Smithfield. fi 
efi 






greasy quartz, The lite occurs also massive in 
‘com area beautiful lilac colo 

« Petalite of a reddish tinge. 
Pleonaste, SpinelleRuby, and a 


. H.) Sphene like that of Bolton, 
a ro’ the bed of limestone, like that in Bolton, occurs in 
iss, Tt contains 


granular Pargasite. 
“At Chelmsford, the limestone, still in gneiss, occurs in several 
each other. In this limestone, in 1825, I discovered a 
blue spinelle, associated with tremolite. ‘Tho erys- 
se cone fourthof an inch in length, transparent, and clear of 
all imperfections. Having never seen this variety, I named the _ 
SpebimasenHeeD eeac, aivoad, Spinaile Sapna oc Coeridean 
Spinelle. ‘They frequently occur in octahedra, laterally elon- 
with wedge shaped summits. J found, also, ut Chelmsford, 
the minerals which occur in Bolton. Black spinelle 
and Bolton, associated with 
I sep blood red color. 1 
speci 0, which [ found at 
}, two inches Jong and one fourth of an inch in diameter, 
‘ided prism, and of a beautifel bluish groen color, with 
nt sides, Its gangue is cale spar, associated with sca- 
sphene in large crystals.” 


Limestone in hs \ 
‘There are two principal beds of intl than a 
mile sca the most easterly one, from 
tiver, being called the Dexter rock, r, the Harris rock. 


Thave examined only the latter; and this occurs in that variety of 
hornblende slate, which the Werenians call greanstone slate, and 
transition or primitive greenstone. ‘The slaty structure of a part 
‘the rock is quite obvious, though to a cursory observer, most 
of the mass resembles very much secondary greenstone. 1 am 
satistied that the Dexter rock occurs in the saine slate, which in 
fact, appears tobe the taleo-chloritic slate of that region, passing 


a * 





clouded. (No. 497.) 
m ‘The imbedded minerals in this limestone are, with 
> tions, very different from those just described in the li 
in gneiss in Massachusetts, In the Smithfield rock, 
. the most abundant of the minerals, and itis often of a: 
white color, associated with large prisms of rhomb and | 
a 
ephrite exists here, also, in veins and nodules : perp | 


in erystals, calcareous and brown spar, tremolite and 
|, as seems to me extremely probable, the hornblende | | 
» which this limestone occurs, has been subjected 10 the action | 


[soni heat, we have a cause for the want of stratification in 
latter. And the occurrence of immense qi 





granite in the vicinity, shows us whence the heat might been 
derived. é 


Limestone of Stoneham and Newbury. Z 
In both these places the limestone is in irregular unstratified mas- 
ses in sienite, except that the most northerly bed in Newbury is in 
greenstone, For the most part, the limestone is eithor finely 
granular, or compact, and white. That at Stoneham is trans= 
lucent on the edges; (Ni .) and were it not for the numerous 
seams and cracks in it, prove a very fine article for statuary 
and other ornamental purposes. ‘Two or three quarries have been 
opened at each of these localities, only a few rods apart; but 
they are now abandoned. At Newbury, the great amount of for- 
ign minerals present renders the limestone of little value, even 
for the production of quicklime. ; 

mi ious and common serpentine predom- 
inate: and these being) ‘inated in the granular limestone, 
form the ophicalce grenue of Brongniart,* which he mentions 5 
occuring at Newbury.f Specimens of this variety may be seen 
‘among those that are polished in the collection; (Nos. 896 to 
899,) although the Seclogical position of this rock, if L have not 

i it, is not above organic relics (épizoique) us that author 
& » supposes it commonly is. 





"+ Classiication des Roches, p. 96, 
+ Tableau des Terrains. cp. 335. 
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Another oats rene often running in Sees Precign the 

uicalce sy or the: 2» varying in 
Borctafan teh & pom ana” Wien. sealie's 
newly fractured, this mineral presents a peculiarly rich a| nce. 
Lts color is grass groon and yellowish green. (Ro. ei Com- 
mon asbetus occurs in the same situation. 

Fibrous limestone, or satin spar, occurs in the same connection. 
‘The fibres are sometimes four or five inches long, though she pion 


of this mineral are quite thin. 
lite in radiated masses is not uncommon this limestone. 
Epidote occurs here in crystals ; and white and gray varieties 

Sa feldspar. Associated with the tremolite and @| 5 
is found massive garnet. v 

‘The limestone at Stoneham, is not so much mixed with other 
minerals as at Newbury. It occasionally, however, contains ne- 
phrite. This mineral melts with great facility aa the oxy-hy- 
drogen blowpipe, and without difficulty before the common blow- 
pipe, into a yellowish slag or scoria, Another grayish green min= — 
eral occurs in nodules in the limestone, and might easily be mista- 
ken for the siliceous infusible mineral that has been described by 

jany writers under the name of hornstone, But it melts with 
ebullition, not only before the compound, but also the common 
blowpipe, into a shining black enamel. (No. 507.) It is probably 
the allochroite, mentioned by Prof. Webster in the Boston Journal 
of Philosophy, as occurring at Stoneham. 

J am not aware that limestone has been found in other parts of 
the world, entirely embraced in sienite; which is the case at 
Stoneham and Newbury, unless en, At the time I 
examined these localities, 1 was of the importance of 
this fact, and might have been deceived. Bat 1 saw no rock in 
the vicinity of the quarries, except sienite; although, as I shall havo 
occasion hereafter to observe, sometimes the sienite north of Bos- 
ton possesses a limited slaty structure, forming a kind of horn- 


blende slate, or greenstone slate: the unmelt erhaps, 
of the rocks out of which the sienite was form sr a rock 
had an igneous origin, seoms to be is day. ‘opin- 


Origin of Limestone. 

Crystalized carbonate of lime, as we are taught by chemistry, 
eh Ge pr kiced pies te laos aaion free nears aan 
by the melting of uncrystalized masses of this substance under 
strong pressure : and probably in both these ways are we to account 
for the existence of primary limestone. Where this rock is in 

















able geologist, 
Be entace i eet 
have =m saheetriaet enh to ‘he purser Bet os 


Se ae sant a of 


hig! 
init te great extent of existing 
tin arn lakes, which are not fed by springs © 
of lime in solution, there will be no accumu 
fei shell marl: one race of animals far 
ing by their decomposition on}; Ps calcarcous matter at 
ply the next generation ; and he infers that the 
not secrete lime. ‘And ho explains the greater quantity. of 
sous matter in the n by the constant transfer of 
matter from the infe ‘superior rocks by internal ‘honk and 
seat eaves} this point may be decided, it ert nine 
esting thought that all existing limestone may have once 
part of ized beings. ‘That much of i170 the sscond 
did enter-into the composition of animals, is obvious from 


ity of romains now found in such rocks. But 
ri destitute of them? Dr. Mi Be 
nic remains in one instance, “ina 
Ee Fe qaarectock vie beneath gneiss.’ But he hasalso: 


Teeokanealy that limestones full of Semis remains, whon in” . 
fact with trap, are converted into highly crystalline bars 
the ae 7 Tomiins entirely obliterated for a certain distance from 


‘Such a chi have bee 
Fal be pene Katou ave been a 





Vol, 
tepneiplest yale, London, 1592, - 
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__ It is well known that calcareous soils are of all others most fer- 
Ex ple ees ae rl el tamara el 

increasing, it wil low that there is a progressive increase 
lity. Suche raat Saran our ideas 
of divine beneficence: but we should not forget the danger of 


hasty —_ such subjects, > 


8. scarouirr mock. 


Saeed 
, 

| with the limestone bs ad > Berkshire 
hic! peer ae) ae extensi ‘or strata, 
v iat T suj to be compact seaj 
olite. I have traced these strata in Hues of ee oa an 
‘six to eight miles in length, and in some places fr 100 to 150 
rods in breadth, And I have no reason to but thoy extend 
much farther in length ; yess into Mass on the north 5 
and I cannot judge how Er south, No one, ms to me, could 
regard masses of such extent and regularly stratified, only as a 
simple mineral, And if am not mistaken as to its nature, there 
can be no doubt it is a newrock ; since in other rs of the 
globo, scapolite is rare even asa mineral. Y thought at first that 
it might be a compact variety of white augite; since this mineral 
does occur in connection with the same limestone, But the rock 
fuses with intemuscence and without difficulty into a white enamel : 
whereas I could not melt the augite from the same locality. ‘The 
following are all the varieties of this rock which have yet fallen 
under my notice. * 

1 ses exhibiting Agere; of imperfect Prisms of 
Scapolite; too imperfect, however, determine their form, 
though the foliated structure is quite obvious. ‘This rock is liable 
to partial decomposition at its surface. { have found it only in 
bowlders. (No, 540.) 

2. Compact gray Seapolite, exbibiting a splintery fracture. 
‘This is the most common variety. It is very perfect); tified 
in most instances, the strata varying in width from half an inch to 
a foot or more. Generally the surface i: ‘inlly decomposed to 
the depth of more than half an inch, reser 
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‘some varieties, of 
amygdaloid, or variolite. On account of the evenness of its strat- 
ification, it forms an excellent building stone, and is employed for 
this purpose by the inhabitants of Canaan. jot_unfrequently 
these strata are divided by seams crossing the regular planes of — 
stratification nearly at Tight angles. (No. 541.) Fs 

tho two minerals is various. ‘Tha limestone is most liable to de= ¢ 

© 


38. A micture of Scapoliteand Dolomite.” The proportion 
composition and leaves the scapolite in irregular masses ; giving to 


the rock a most forbidding aspect. (No. 542.) 
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9. quanrz ocx. ." 
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ing 
have produced thes on both continents. I have 
that our limestones are of various ages, and the same r 
quartz rock, homblende slate, and some others, Amid this great 
tneertainty, as to the place in the series which the older rocks 
‘ought to occupy, it is not easy todecide what is the best onder of 
deseribing them, It will be observed that I do not follow exactly 
the same order in the account of the rocks which J am now giving 
+ is followed in the tablets attached to the Map. "The order 


al 
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e Varieties of Quarts Rick. a7 © 


« which Tnow follow, and whichagrees with that givenon the 
ar View of the Rocks iit the Atlas, accords, as nearly a5 1 
de ine it, with the order of nature: whereas on the Map, | 
was obliged to bave some reference to convenience of exhibition 5 
‘one of pe groups being miscellaneous. 
~ Mineralogical Characters. 
ribed by Dr. Macculloch ; and ite chief 
lies, is quartz, But it takes into its 
-and sometimes blue schistose clay. 
thiser Raneaprl First, hyalin 

. This exists’ states. First, e, 
“ ‘in-beds.ia mola Secondly, compact, white, 
or 1, or dark blee; in beds in arillaceous slate. Iv is quite 
obvious that this blue variety has, in some way or other, boon col- 
onred by the shite ; either wlien first deposit aqueous x0- 
lution, or when subsequently melted, if it ever fas , hy heat. 
Thirdly, coarse, granular, color gray, or reddish. ‘These are the 
most common varieties, Fourthly, fine, granular, or arenaceous; 
sometimes: eee 0s to forma beautiful white sand. (Nos. 
545 to 565. 

2. Granular Porous Quartz, with occasional fragments of foliat~ 
ed feldspar and black hornblende. This is the rock described in 
the first partof my Report, under the nanie of bubrstone; for 
which it is used. It is certainly a remarkable rock. 
close inspection it would not be disti 















ables 
feldspar and hornblende, rarely larger than.a pen, aud often: not 
Tarieettia Ube hred of pis.o: Thin Bate wridipely Bose subject 
ed to attrition; and they give to the rock somewhat of a mi 

ical texture. 1 have observed also in this rock, traces of mica 


_ slate ; and the longest direction of the nds with that 
of the strata seams, and gives the ncaa ‘ht sake fo a slaty 


structure. The pores or cavities are rarely large, but they are 
disseminated through the whole rock; and aro most frequently 
coated with a yellowish substance, which may be hydrate of iron. 
‘The quartz in these cavities is slightly mamillary, sometimes show- 
ing a tendency to crystallization. (No. 567.) 

3. Quartz and Feldspar; the former in much the largest 
quantity. This variety usually occurs in connection with gneiss, 
and not in large quantity. (Nos. 571, 593, G00.) 

A. Quartz om Mica. ‘This differs from mica slate, only in 
the predominance of the quartz. Usually this mineral is greatly » 
jin excess; but occasionally the quantity of mica inercases so much, 
that itis impossible to say of particular specimens to which rock 

39 





5. ond Tale. Some of the taleose slate in 
Plainfield, &e., occasionally becomes a slaty arcnaccous : 
with seams of greenish tale. (Nos. 581 10 583.) t 

white, and this rock, in Hawley and Rowe, eta doteey 
rea erates ine suelo a moruber of the taleoso slate 


6. Quartz and Hornblende, Instead of bij the white pcre 
cous quartz described under the last variet ‘contins 
Ror aa (fam Ses) 

forms itil , and if it wou! mit of a ve 
i ln 


601.) ‘The qo gent is re and blue, and exhibits a 
colored by ithe slate; but very: few 


his consitt ‘of angular fragments of 


granular quartz, connected by oxide of iron; or of of 


mica slate, surrounded by radiated quartz, ‘The variety found in 
wa in Leverett Amberst, (I bave no doubt that the bed 
from which they were derived is in Levorett,) contains but very 
Tale iron, seareely more than enovgh to give » part of the 
ments a ‘reddish hue. (Nos, 602, te 608.) Another variety 
have found in Amberst, in connection with the gneiss formation, 
in whiel ‘the coment is magnetic oxide of iron. But the most 





del 





Varieties of Quarts Rocke, 310 


interestin; ome exists in numerous’ bowlders along the western 
and base of Hoosic mountain. It consists of 

ments of white and reddish lar quartz cemented by browa 
hematite. (Nos, 604 w 606.) In the cavities the hematite is 
often iridescent and mawillary; and the coat investing the frag- 
ments, fibrous. ‘The largest bowlders of this rock LT bave 
seen, (six to eight feet in diameter,) occur on the Pontoosic tumn= 
pike from Pittsheld to SpringGeld, in the south part of Dalton, at 
the foot of the H. range. But.I have never found this rock in 
pase Tt may be that the loose fragments have all proceeded 
irom a huge vein of this breccia. But from their size and abun= 
dance, L rather presume that this rock will be found as a bed ia 
the common lar quartz of the vicinity. I found one bowl 
der of this ten inches in diameter, ia Southampton ; only wo 
or three miles from Connecticut river; affording another proof of 
a northwesterly diluvial current in former tit 

Professor Dewey remarks, that in Great Eeppingson and Shef 
field the fragments of quartz are united by a cement of quartz. 

‘The most common eae of the lead and manganese ores in 
Hampsbire and Franklin counties, is quartz, lo Siapeel 
cases it is radiated quartz investing nuclei of micaceous slate. 
‘Thus is produced a very curious ind of breccia. (No. 608.) 
And since these veins are sometimes six or eight feet thicky the 
quantity is great enough to deserve a notice in this connection. 

9. Quartzose erate. This consists of a paste of quarts 
and mica, in which are imbedded numerous distinctly rounded 
pebbles of granular or hyaline quartz. (Nos. 609, 610.) Tt pos 
sesses as completely the characters of a conglomerate as any of 
the Sl Fecae nest of the secondary formation. I have never 
found it im place; but cannot doubt that it is associated with the 
quartz, rock of Berkshire couaty. For its bowlders are not un- 
common on the west slope and the top of Hoosic mountain. Jn 
Windsor I found them unusually abundant. [have evea found 
small bawlders in the Connecticut valley, in Deerfield, tt ap- 

rs to be identical with the i aeper Quartz Rock of 
laceulloch.* The size of the iinbedded pebbles is usually about 
an inch, It greatly resembles the rock that constitutes the first 
ridge of the mountain range on the east side of Wyoming valley, 
in Wilksbarse, Pennsylvania; and which there probably underlies 
the anthracite coal formation. 

‘This rock, being most decidedly mechanical in its texture, will 
throw some light on the Ri of the quartz rock, and associated 
aden clsflartabicas ley, if it be admitied that it forms a 
part of the series ; of which I think there can be but little doubt. 


* Geological Transactions, Vol. 1. p. 60.. Second saries. . 
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_ [twill be perceived that the varieties, Nos: 5, 6, 
described, are different from any mentioned by Dr. 
and co far as 1 know, by any writer. 

In order to have a complete view of quartz rock, 
Massachusetts, we ought to recollect that two varieties (r 
Ulue,) have already been described as comprehended in th 
wacke formation, ‘ 


Topography of Quarts Rock. . 

On the Map I have represented all the quartz rack in the 
(exoupting that connected with eaie hysrers as associated with 
mica slate, talcose slate, or gneiss. It is also more or less con- 
nected with other rocks ; as with limestone in Berkshire, and with 
argillaceous slate in Bernardston. But in all other cases, except 
in regard to gneiss and mica slate, it is little more than a juxte- 
position of the two rocks; whereas the quartz rock alternates 
with, and passes imperceptibly into, gneiss and mica slate, And 
in fact it might ray ie very properly as a member of the 
gneiss and mica slate formations. . 

In Cumberland, Rhode Island, | have marked a strip of quartz 
rock as connected with the peculiar rock that prevails in that 
place, and which I venture to denominate talco-chloritic slate ; 
aldo its characters are very obscure. Or rather the quartz 
rock between this slate and the graywacke on the east; and 
L think also that it alternates with the taleo-chloritic slate. In 
the northeast, part of the town, it forms a hill of considerable 
altitude, of snowy whiteness. More westerly its color is gray, and 
itis of a coarser texture, 

1 take this opportunity to remark, that I do not feel confident 
that even on the third edition of the geological Map, and after a 
reeexamination of that region, I have correctly delineated the 
rocks of Cumberland and its vicinity. Its geology ber 
very intricate, and deserves the long and careful study of 
one who resides in the vicinity ; and then it should be exhibited: 
on & map of a larger scale than mine, Since it is not in Massa~ 
ehusetts, I did not feel justified in devoting so muck time as was 
desirable to its examination. 

‘The range of mica slate extending from Webster to. the mouth 
of the Merimack, often passes into genuine quartz rock, and gener- 
ally contains a large proportion of quartz. In the south part of 
this range, ‘ebster especially, 1 noticed so much quartz rock 
that I have represented a patch of it on the Map. 

‘The gneiss formation on the east of this mica slate, especially 
near the south part of Worcester county, is associated with exten= 
sive strata of quartz rock, In Sutton, and the vicinity, the latter 
occupies a considerable part of the surface; and there L have de~ 
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Vioeated this rock ou the Map. J have noticed itin several of the 
towns northeast from Sutton, iotorstratified with gneiss and horn- 
blende slate, In the eastern partof Franklin county, in New Sa- 
Jem and Warwick, 1 have met with itin strata of a few feet wide 
interstratified with gneiss. 

Along the western border of the great gneiss range of Worces- 
ter county, is another narrow stratum of quartz rock, in some 
places associated with the gneiss, sometimes with hornblende 
slate, and sometimes with mica slate. { have represented it on 
the faint extending only from Leverett to the north line of the 
State, ise south of this place it is very marrow and frequently 
interrupted. Mica slate is commonly associated with this rock 
north of Leverett, On the opposite side of Connecticut river, in 
Northfield, Mass. and Vernon Ve. quartz rock forms one of the 
mombers of a series of mica slate passing into gneiss, hornblende 
slate, and atgillaccous slate, In Vernon it is liable 10 disintegra- 
tion and has been employed for the manufacture of » Io 
Bernardston, where it approaches the clay slate, as already re- 

‘hed, it occasionally takes portions of that rock into its campo- 
sition, But generally in Leverent and Northfeld, it is thas variety 
pesleict ied mica. A is es 4 

hire county, however, contains t! inci, tory «of 

guarerck Hace i cca esdcated ant ao sa 

though it is represented as lying contiguous to goeiss, yet I have 
given my reasons elsewhere for the opinion that its position is un- 
conformable to that of the gneiss. It sometimes forms hills of 
considerable elevation; as Monument mountain, in Stockbridge, 
which is more than a thousand feet high. Compared with tl 
mica slate and gneiss, however, this rock lies generally at a low 
level; corresponding in this respect with the limestone, The 
Jargest proportion of this rock is gray or reddish granular quartz. 
In Cheshire, it is extensively disintegrated, so as to form a 
sand for the preparation of glass. For the cause of this 
disintegration 1 have sought in vain. The bulirstone in Wash- 
ington, near Pittsfield, is another interesting variety ; and in the 
same hill, the granular quartz is quarried extensively for architectu- 
ral purposes, on account of the great regularity of its stratification. 
J observed the variety containing mica, in Lee, Washington, Ca- 
naan, C1, &e. ; though thisis not the most common variety. 
situation of the breccias and conglomerates has been already 
pointed out, 

Tt is also unnecessary to say anything farther in relation to the 
quartz rock containing tale and hornblende. 

In connection with the gneiss in the southeasters part of the 
State, it may be remarked, that quartz rock occurs in considerable 
quantity, as I have noticed in several places, having an agatiaed 


























vation, is any beneath this ¥: 
re the rock takes so much inica into ined becom 
—aluaost mica slate even. (No. 591.) 
wWgeer te di moda Boe. Sh sie meat ae 
wou of the gnciss and mica OOM 
nected. In Berkshire I have already remarked that the 
is usually north and south, and the dip east, at 
bee At the quarry jast_ mentioned, however, the dip 
5* wosterly ; but the bubrstone dips about as much 
Raeation he ve of of that rock ; thou 
the proximity ger mass wt rod 
4 the surrounding for it: but T think 
ey this anomaly in the | 
‘theast part of Windsor, hij upthe Hoo- 
sic range of mountains, this rock dips north about 25°, 
‘The quarts rock in ‘Northfield and Bernardston, west of Cone 
from 20 to 60° cast, and runs north and 
+, its dip approaches 90° east. In Soul u 
its direction poate eaes and west, and its dip northerl; and 
large. In Oxford and Webster, its direction is nearly and 
south, and its dip from 20 to 45" west; though in the west. 
part of Oxford I noticed a dip of 10° easterly, the rock being in= 





Mineral Contents of Quartz Rock. a3 


terstratified with gueiss, In Sutton the dip is from to 35¢ north, 
solriepodiog tocar of the gaeiss in Ai city, ; j 
t r 
Mineral Contents. a 


ete in Massachusetts, is so destitute of simple 
ae as ia we herent those metallic teva of 
which quartz is the gangue. ul may more approprial 
be desctibed under granite ; in which rack ena veins for te 
most part occur. Hematite iron ore, forming the cement of the 
quartzose breecia in Dalton, is the most interesting mineral in the 
quartz tock, Sulphuret of iron, also, Hee il eved in small 
quantities in that quartz rock which is with | slave 
in Hawley, &c, In Pittsfield, Worthington, &c., mastes of quartz 
are found of a yellowish color, and appear to be Bh ferrugi 
ous quartz, Sometimes this quartz passes into yellow jasper, and 
also into chalcedony and horostone as at Dalton. 

% Veins in Quartz Rock. 

In a fow instances, as at the quarry of quarte'rock in Washing- 
ton, several times en of, veins of granite may be seen. But 
generally the veins in quartz rock are quartz; the vein being usu- 
ally white and opaque, and the rock a mixture of gray quartz and 
imica,—the latter mineral existing, however, in very small propor- 
tion. Tn some instances the rock appears to be what the Weneri- 
an writers denominated primitive silicoous slate. The following is 
a sketch of a bowlder of about eight inches diameter, found in 
Axoberst. The principal part of it is gray quarts traversed by na- 
merous veins of white quartz, 











‘Quartz Vews in Quarts Rock. 


Theoretical Considerations. 


The regularity of the stratification in quartz rock, and the fact 
that silicais soluble in water, have disposed geologists, in all cases 





ceive that the interstices might have been filled by tt 
solution in water. 
‘The same difficulty occurs in the case of those. 
d liferous veins that have been referred 40, whose 


icra pag f fel < a atl Rte ‘3 

si is ol a len it 

Certainly these give it read of a mechanical 

thei a and introduction are difficult to explain. 

be, ibsequently to its deposition, it has been 

isos of a a heat so vdeof Oh that a partial fusion took 
rma mts and hornblende were _ 


dip a few degrees to 
suave tothe east, At 
have furnished the requisite heat. 

The conglomerate quartz rock originated probubly liko other 
5 that is, we must first suppose an abrasion of exist= 
ingstrata, ad then a consolidation of the materials thus worn off, 
by heat or simple dessication, In the present case, heat 
ly an important agent. Otherwise | know not how to 


was probably 
explain the marks of a crystalline structure which it exhibits; as 
much, indeed, as the oldest mica slate, But until this rock 
found in place, it will be useless to spend much time upon its 
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they have all been acted | 

heat, £ cannot doubt; but not until after ¢ 
I confess myself inclined to the opinion, that all 
ally resembled our present secondary strata; and that the agency 
of the unstratified rocks bas rendered them crystalline. ‘Thus the 
quartz rock that contains some mica, might bare been originally 
a Sane But more of this hypothesis as we pro- 
coud. * 

Tt is gratifying to find that the quartz rock of Massachusetts 
corresponds so closely with that of Europe. But we shall find 
this to be the case generally with our primary rocks; a proof of 
uniformity in the mode of their production. 


10. mica suarx. 


It is usual to place this rock next to gneiss, oras the second in 
respect to age among the stratified rocks. And in Massachusents 
itis not Gseeectly associated with gneiss. But it is also asso- 
ciated with every other rock, as high in the series at Jeast a3 argil- 
Jaceous slaie: | mean in a conformable position, Hence I have 
thought it best to introduce it before talcose and hornblende slate 
and serpentine; because these latter rocks, in the district under 
consideration, are connected, scarcely without an exception, only 
with goeiss and the oldest varieties of mica slate, 


Mineralogical Characters. 











mica: and the anom: 
than in most others; although the varieties of aspect ara numer- 
ous. As J understand the subject, however, it is necessary that 
the mica should be the predominant ingredient, in order to consti- 
tute a rock mica slate. But in this case we must look to the 
whole mass of the rock, rather than to hand specimens: forsingle 
specimens may often exhibit the quartz in excess, and yet be re- 
pus as mica slate. ‘The following varieties of this rock I have 
ind in Massachusetts, 

1. Quartz and Mica: the former granular and laminar; the 
latter in distinct scales and highly glistening. "This variety is as ~ 
sociated with the oldest rocks, as granite and gneiss; and is obvi- 
ously more highly crystalline than the other varieties. The lon- 
gecsinal arrangement of the mica gives this variety sometimes a 

ibrous appearance. (Nos. 614 ie 626.) 








pas rs pet T have made only a single variety: 
monly found together, we made only a 
thes boss (Nos. 642 to 645, ih 4 
. Staurotidiferous Mica Slate. In bee ee the m 
very fine scales, and has the general aspect of ceo 
peti alae viewed edgewise, they. 
pifigthd dd mt ance, in consequence of numerous layers 
tide, which » ee to be co-extensive with the layers of ¢ 
T should not ve regarded this mnincral as of im 
to constitute a distinct variety of mica slate, not k 
extensive lo like the rock just desoribed, extend aeart, 
chusetts, Lr the towns of 
sy, and Heath; and on the east | 
pobedio clk has been traced, with some it 
from near Long Island Sound to Franconi, New Ham; 
distance of nearly 200 miles. Where it crosses 
bot eT iced ld a (No. 646.) | 
here to that when I coin anew wa to prefix to 
‘a variety of rock, it is Tata for the sake of giving a laconic 
ition, than in the wish or expectation that it will become 
nent name for the rock. Indeed, mere wari need no distinct: 
Mnmes, except when an attempt is made to give a logical oe 
of a formation. 
6. Spangled Mica State. ‘The basis of this = cere 
same as in Hn last varioty aoe 






fry aiid in their arrai nt: that i is, their longer axes 
all lie in the same direction, the surfaces of the plates in the 
same or in parallel planes ; so that light is reflected from many 





Varieties of Mica Slate. 3a 
‘of them at once when peeouatida is held in a ered 
and thus a beautifully spangled ap) corel) I 


confident as to the nature of this etsy mere, Th have given the ae a 
designation which indicates merely this obvious property. These 
spangles are pretty uniformly diffised through the tnass, and their 

surfaces rarely coincide with the layers of a slate. (Nos. 647 to 


ind this same rock in tolled masses in Newport, R.I. And 
Totten informed me, that it exists in -plice on one of the 
islands in Narraganset bay,—Canonicut Leland I believe. At Plain- 
ficld it is sometimes divided into rhomboidal masses by oblique 
cross seams. (No. 649.) 

7. Argillo-micaccous Slate. ‘This exists wherever the mica slate 
passes by ation into clay slate: and such places are numerous 
an Mi jusetts. Tt exists also, in connection with the two last | 
varieties, in the range of slate passing through Chesterfield, Sc. 5 
where the strata a endicular, and have a broad range of de- 
cided mica slate on the east, and a similar extent of taleose “asa 
hornblende slate, and gneiss, on the west ; which position is strong 
‘evidence that this rock must be ono of the oldest of the primary 
strata, It does not, however, in this case actually pass into clay 
slate. And I believe it will always be found to consist of fine 
scales of mica; closely compacted, so as to give it an argillaceous 

‘This rock sometimes contains 1) beds of white quartz, 
is frequently fetid. (Nos. 651 to 6 
_ 8 Arenaceous Mica Slate. In this els the he juarty, is ery, 

jole mass, not 

lamellar. . los. 663 to 712.) The mica is in fine disseminated . 
scales; although the sabe are usually parallel to ono another, 
‘The mass is usually ienpertecly schistose, though more regularly 
stratified than most other varieties ; and sometimes there exists a 
double sot of strata seams. Ordinarily it is not so much con- 
torted in its layers as the older varieties ; but an intermediate vari- 
ety is perhaps of all the mica slates most remarkable for irregular 
ity. The <p are sketches of the curvatures, in Nos. 688, 
639, and 690, which are from the Gorge or ¢ Glen” in Leyden. 
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other, It pooerieyhahectyetment ors 
es of white or sometimes blood red quartz. 


9. Anthracitous Mica Slate. This issimply a 
mica slate, approxitnating to clay slate, whieh thas 
nated and rendered black and shining by carbon. I am 
to regard the rock constituting the immediate roof ai 
anthracite bed in Worcester, as oe variety, 
Tam aware that it bas jes generally 
slate, But I think that in all cases per cere ozaciaalinn eel: 
tect the mica, OF this, however, more in another pl 
also, in Ward and in pnsiere vin ane 10 ft 
ous Mica Slate. 


of Connecticut river in 
Southampton, SC aaeeyialniones &e. = (Nee. 713 10 715 and TES 


= we 
lomerated Mica Slate. 1n Haverhill and Amesbury 
1 pee ents of mica slate cemented by the hydrate of 
iron, 80 a8 to ‘been rm & conglomerate, (No, 716.) It is, however, 
of very limited extent ; occupying only occasional fissures in the 
rock, and is probably the result of slow disintegration, and the 
subsequent infiltration of iron from the decomposition of pyrites. 
Bat the vicinity of th ‘ite in Whatley, £ rh oes da bowlder ob- 
fen ipo posed of fragments of mica slate, which were once 
lly fused. ‘They are cemented together chiefly by feldspar. 
numerous nodules of the mica slate imbedded in the sienite 
at that place will render this explanation rational, as I sbalf attempt 
to show in describing sienite. 724.) 
12. Indurated Mica Slate. In the same region in Whatley, I 
found a bowlder between quartz and chert, of a dark gray or, 
exhibiting traces of an original slaty structure. (No. 725.) As 
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Macculloch says of a similar voricty found in Scotlond, ‘it is 
not enumerated with siliceous schists, because it has not been the 
practice so to do ; but it bears a strong analogy to the primary va~ 
rieties of these,’ * 

13. Augite Rock, Itmay not bo expected to see this rock placed 
in this connection : since the rock of this name described by Dr. 
Macoulloch in Europe, is an unstratified overlying rock, associated 
with basalt and greenstone. But the one here introduced, is of 
entirely a different character. It is ordinarily composed of gran- 
ular and semi-crystalised augite, of a greenish or yellowish color, 
mixed with quartz in small quantity ; and is interstratified with 
mica slate and horablende slate. And since it occurs in too small 
‘a quantity to be described as a distinct rock, I thought the proper 
course would be to notice it in this connection. (Nos. 726, 727. 
T have found it only in Williamsburgh, two miles west of the meet- 
ing house, at the locality of smoky quartz and plumose mica ; 
where its charactors corres; with those mentioned above. But 
Dr, Emmons informs me that it exists in Chester in the situation 
exhibited below: that is, there exists in that town such an alterna- 


Mg 
pia pap 


tion of strata. One of the beds of this rock is partly made up of 
‘a variety of paratomous augite-spar, which cleaves into thin 
plates “Hi approaches nearly in some specimens to schiller spar.’ 
© Yer’ says Dr. E. ‘should not call the stratum Diallage Rock.” 
(soit bad been called) ‘The loose bowlders which 1 frst found 
were aggregates of this variety of pyroxeneand feldspir. 1 afier- 
wards found that they came from the mica slate and did not gener- 
ally resemble granite.” Concerning the seapolite rock, placed by 
Dr, Emmons on the above section, he has given me no informa- 
tion, 





Topography of Mica Slate. 


It will be seen by the Map that this rock occupies several largo 
tracts in the State. And it exists, also, in smaller quantities, asso- 
ciated in bumerous places with gneiss and granite, but not shown 
onthe Map. ‘Thus the region in Northampton, Williamsburgh, 


* Classification of Rocks, p. 230. 


laceous and talcose slate, Te 


Asa gencral fact, the limestone occupies the vallies 5 
would be deemed conclusive proof that this rock was 
subsequently to the mica slate, did we not find it sometit 
nating with the slate, Shall we then infer; that the ji 0 
ing much more liable to disintegration than the slate, has b 
and‘abraded so as to bring it down to much tl 


? 
As we ascend Hoosic mountain, the mica slate assumes a | 
ippears to belong to the oldest 
essentially of the same character 
the whole niountainous range betwoen the vallies of Berk: 
the Connecticut : thoug! 
it sometimes assuming 
and in Leyden it into distinct argillaceous slate. 
It will be seen by the Map, that the Hoosic mountain : 
(by which I mean all the mountainous region between the z 
of Borkshire and the Connecticut,) is posed mainly of | 
wedged sha 
te 


nd yet, 
the direction of the strata, 


ic i assage of one 
is extremely difficult to prove ; Poseoa on ace 


‘ luvium spread over the surface, we cannot trace a 
stratum with certainty for any considerable dista 
ly this sae rarely touched upon by geological writers. 
i, 


recollect, indi but a single statement of apy fact resembling 
is: Dr. Macculloch speaks of the beds of red sandstone in Sky, 
as ‘changing their composition even according tothe line of their 


bk 
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ie cay sr oe pe sear have resulted from the appli~ 
cation of heat. Yet Esee no insuperable difficulty in supposing 
that in one part of an extensive deposite, gneiss might have been 

luced, and mica slate in another; 1 mean in the same stratum. 


portion of the menstrum might be destitute, or 
ly 50, of feldspar: while the other part should abound in it; 
especially if the supposed lake or ocean were shallow. | Other ge~ 
ologists suppose these rocks to have been originally deposited in 
the condition of sediment, and that their crystallization resulted 
from their subsequent partial fusion by heat. And cerwinly in 
consistency with this hypothesis, may the change of composition 
under consideration be explained. But as to the fact of such a 
change in the present case, I would not wish to be very positive 
without farther examination. It is, however, certain, that much 
of the gneiss in the Hoosic range so much resembles mica slate, 
that Prof, Dewey led to describe it as such. But as it docs 
pass into distinct gnoiss towards the south part of the Si Tl 





p 

in Connecticut, I have not hesitated thus to mark the 
whole formation as far north as the rock contains any noticeable 
quantity of feldspar. I suspect that careful observation might dis- 
cover that the rock contains feldspar across the whole State, and 
that tho patch of gneiss saprestie’ in Whitingham, Vt. is a con- 


a of the range marked on the Map as extending only to 
VOYs 
Near the central part of this range of mica slate, occurs a 
range of talcose and chlorite slates, in conformable order, and pas 
sing insensibly into the mica slate. Hornblende slate and lime~ 
ue are connected with it still more intimately, as the Map will 
We 
‘The mica slate on both sides of Connecticut river in Northfield, 
is separated from the range just described, by adeposite of argillace~ 
ous slate conformably straufied and gradually passing into the mica 
slate, though the direction of the strata of the clay slate is more 
towards northeast and southwest than that of the mica slate on the 
west: on the east, the mica slate becomes decided quarts rock; 
and this accompanies the mica slate, though often wanting, as far 
south at least as Leverett. 
The narrow stratum of mica slate marked on the Map in the 
and Hampden counties, is associated 
with talcose slate on o1 ind with gneissontheother. From 
having noticed occastonal patches of mica slate among the gneiss 





+ Western Islands, Vol. I. p.907, . 


the different members of it occupy the pio 
the same ratio as the differeat colors, 1 
another example of a different com . 
prolonged. 1 throw out this hint merely to excite 
make that thorough examination which I have not been ab 

‘In passing eastward we next come to the Worcester rad 
mica slate, which has been several times referred to. 
has heretofore been regarded, either as graywacke rae 
slate, or both.* But after a careful examination of this 
in various » from the mouth of the Merrimack to 
line, Tam Constrained to regard it as one of the latest vari 
mica slate: probably what Humboldt would call transition a 
slate. True, [have occasionally met with a limited | 
this rock, which had somewhat of a mechanical aspect 5 
much more so than I have found in every range of mica 8 
which I have examined. In some eases too, there exists a gla 


the northeast part of Womans it presents at a little 
dirty appearance of sandstone: but a closer examination will 
the characters above pointed out. Lsaw hot the least trace, more- 
over, of any organic remains in this formation; nor have 1 any 
evidence that such have ever been found. e short, though birt 
nobly gen 
ind in 





+See Batons Canal Rocks and Geological ‘Text Book” ° 
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Worcester Mica Slate. — $ x 
formation in the hands of the G othe: i i | 
them can eth their om tbicarse 15 ta ce ee 


Tought to remark that quarts very frequently predominates 
in ti heenatan, and the mee almost ‘hapyar. “doe, Tam 

‘no means sure that quarts is not the predominant ingredient in 
the whole formation : and if so, it ought to be denominated quartz 
rock. And it seems to me that there is much more reason to doubt 
as to this point, than whether it ought to be referred to graywacke, 
or taloose slate, 

As we approach the east and west sides of this range, the char- 
acters of the mica slate become more decided ; and in this slate of 
apparently greater antiquity, the veins and protruding masses of 
granite are more numerous; though they occur in every part of 
the formation, and sometimes in the argillaceous slate connected 





Worcester, decide at once that it cannot be mic 
might, indeed, doubt whether that mineral is actually contained in 
the rock under consideration ; because the slate forming the im- 
mediate roof and floor of the mine so much resembles clay slate. 
But the extent of this slate is quite limited, and then succeeds 
the rock under consideration ; and I have already stated that I re- 
the slate in which the anthracite lies, as an anthracitous mica 
ate. [Econsider, therefore, the anthracite at Worcester as em- 
braced in mica slate. 

Bat can there be any doubt that anthracite does occur in 
mica slato and even in gneiss? The highest European authorities 
are, I believe, unanimous on this point. If we consult the 
leau des Terrains of Brongniart, we sball see anthracite marked « 
in the stratum of gneiss that lies next to granite ; alsoin his Phylla- 
dique, a variety of mica slate superior to the oldest variety of the 
graywacke series, &c. ‘It has occurred? says Dr. Maccullochs 
"in gneiss, in micaceous schist, in primary limestone, and in a 
canglomerat rock said to belong to the primary rocks.’* *It 
was believed fora long time,’ says De Lafosse, ‘that anthracite be- 


* Sytem of Geology, Vol Tp 298. 
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sport. 
forcester, occurs in primitive rocks, because it exi 

mica slate. A reviewer says that ‘he has certainly spoken = 
visedly when he asserts that it is so found in this country.’ t 
had he been aware that I reject the transition clase, and conse~ 
quently, lees Macculloch, include every variety of mica slate 
and gneiss, the older varieties of quartz rock, and clay It 
the primitive class, he would have seen that my statement was in 
perfect accordance with the authorities quoted above; and their 


ind meno difference of opinion, except in 


bago, as I have elsewhere shown that it docs, 
be the cause, as a general fact it is true, that the older the mck 
in which carbon is found, the more compact it is, and the nearer 
id it approximate to the semi-crystalized condition of plam= 


‘On the first edition of the Map, a small patch of mica slate was 
represented in Sherburne. But its extent, as I observed it, wag 
0 limited that I have thought it best to omit it. Iam not without 
suspicion, however, that this rock may be found of considerable 
extent, connected with granite, in Sherbume and in the towns 
north of that place, as far as Sudbury at least. 

‘The narrow strip of mica slate ia Smithfield, R. L., represented 
‘on the Map, associated with talcose slate, is of rather a peculiar 


* Dictionnaire D'Efistoire Naturelle, Art. Anthracite. 3 
+ Dict. D’Hist. Nat. Art. Houille. 
t Peter A. 


Browne, Req —Bucks county Intelligencer, Sept. 3, 1832. 
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character, It is decidedly arenaceous, and Fesggphles certain 
micaceous sandstones. (No. 675.) = 
‘The, tongue of mica slate exibited on th as extending 
through the east part of Andover into Middl sbabl; 
connected with the Worcester range ; since 
of the strata corres; with those of th 
have traced it neurly to the place of connection 
ter mica slate, But commonly it is more decided in its characters, 
| and more crystalline in its texture, than the rock of that range gen- 
ealks especially where it approaches the coarse granite of An- 
lover. 








Sloty and Stratified Structure of the Mica Slate, with the Dij 
st Diane et the Strata. Oe 
Ic is rare to find even a small portion of this rock destitute of = 
schistose structure, But it is not uncommon to meet with exten- 
sive masses in which it is very difficult to trace any strata seams. 
In other places, however, no rock exbibits more regularity and 
beauty Z stratification. 





ia general, the loss the quantity of mica, the more regular is the 
stratification. ‘The mica slate in Goshen, Chesterfield, &c., which 
is romarkably rogular in this respect, consists, however, chiefly of 
mica. ‘Those varieties exhibit most of contortion aod undulation 
in the layers, which are of a plumbaginous aspect, and contain tu- 
berculous masses of quartz. 

‘Though our mica slate is sometimes divided by a double set of 
parallel fissures, yet J have never met with any examplesin which 
the planes of stratification make an angle with the laminae of the 
slate. The flexures of the laminae, however, seem in a great 

’ measure to be independent of the planes of stratification ; and 
the two structures appear to have resulted from different causes, 
‘The two following sketches will illustrate this. In each case a 
single stratum only is represented ; and it will be seen that the 
curvatures of the laminae have no connection with the strata seams 
which are represented by the parallel lines that include the 
contorted Jayers. Jn these cases the strata are two or three feet 
thick; and they are generally thick ; sometimes ¢ight or ten foot, 
where the slate is much bent. ‘The strata are often bent as well as 
the laminas, and sometimes the curvatures of the former are par- 


allel to those of the latter. 
| 








‘The following extracts from my travelling notes, wills 

dip and direction in numerous places of the strata of the di 
ranges of mica slate that have been described, It bas al 

mentioned that this rock, in connection with the limestone of Berk- 
shire county, has a direction north and south, and a dip from 15° 
to 30° east, often greater. Between Cheshire and x 

for instance, its strata dip from 60° to 90° east ; and 2 
Lanesborough and Hancock, from 30° to 40° east. - 





Hoosic Mountain Range. 

Hoosic Mountain, western slope, N. and S, 20° wo Ob East. 
Florada, east slope of do. N.a little W. 70° to 90° East. 
From Chester to Becket. N. and S, 0 90° East. 
Near Chester villiage, E. and W. North 


Temouts nal Zong ¢ -NeandS, nearly 90° East 
~ Goshen, northwest partof the town, E. and W. 26° North, 
Westfield to Blanford, N.andS. 70° 10 90° West. 
Chester, Worthington, (east part,) 
Chesterfiield, (west part, N.aud S. 
Cummington, (cast part, 
. 


- 





Dip and Direction of the Strata. 83T 
Cummington, (west part, N. and nearly 90° E. 
Heath, cere Nand nearly 90° W. 
Colraine, N. and S. nearly 90° EL 
Whately, N. several degrees E, 70° to 90° Bast, 
Conway, Shelburne, 


Sorel Ureeruneh ans oe 20° to 70° East. 
Leyden, (at the Glen,’ N, and 90° 


At will be seen that the See, diseticn of hs pee in this 
range is north and south, and the dip very great ; most part 
nearly vertical. The most emails exception is that which oc- 
curs in the northwest of Goshen, where the strata run almost 
east and west and have a comparatively small dip. Although 
these strata are remarkably regular, yet 1 cannot but believe that 
this peculiarity has resulted from the protrusion of that vast mass 
of granite which lies a little east of the slate in that town, in Will- 
iamsburgh, Northampton, Whately, &c. I can easily conceive 
how a vast mass of slate, might be thrown into an anomalous po- 
sition over a considerable extent of surface, without affecting the 
continuity of the planes of stratification in limited spaces. 


Jn the Connecticut valley. 





Direction Dip. 
From Fitawilliam to Richmond, (N. H.) N. and S. East. 
From Richmond to Winchester, (N. H.) N. and S. 30° to.40° West. 
From Winchester to Northfield, N.andS. nearly 90° East. 
Jn Northfield, » N. E.and S. W. 20° West. 

west side of the river, N. and S. 20° to 60° Easw 


Ta this range are frequent alternations of gneiss and protruding 
masses of granite ; and in the south part of New Hampshire there 
is a good deal of irregularity in the dip and direction of the strata. 
‘That region needs farther examination and elucidation. 


Worcester and Merrimack Vallics. 
Direetion. Dip. 
Wobster, N.andS. 45° West, 
Ward, N.andS. 70° to 50° West. 
Worcester, west of hill of granite,N. and S. 25° West. 
east of the same, —vatious, 25° to 90° Easterly, 
From Worcester to Berlin, _N. E. and, W. 20°to 90°N. Wid 
Sterling, NV. several degrees E. 60° to 70° Wi 
(This last is the most usual dip of this range of mica slate, 
minster, N. several degrees E, West, large. 
Fitchburg to Lunenberg, do, 10° to 30° Easterly 
Between Lunenberg and Shirley, do. Westerly, small. 
ford, N. E, and 8. W, 25’ to 50" N. W. 


ie P| 




















No 

Lowell to Chelmsford, nearly E. and W. 

‘Botweee' Newbies peevend "Bpasrds Waa! Northerly. 
‘There would seem from the above to be great irreg- 

ularity in the direction and dip of aerate ene bit 


must be recollected, that I was careful to notice all the importas 
anomalies in these respects, that fell under my observation ; while 







Imade few records where the usual dip and direction were: . 
eas the sinecieod a tdena in ealige par dip. 
lirection, may be true, alt! not bt preceding table. 
And Rie eae oe ees icable to other rocks. 
To preving any falee inferences from such statements, I have 
the Map (Plate XVI) which exhi e predominant direction 
pad Ee ete ee led, which exbibit the inant 
the strata—anomalies being neglected, unless are of 
able extent. In the range under consideration these $ 
are somewhat numerous. Yet Jam inclined to the opinion that 
tho mica slate along the western border of this range, is connec- 
ted with that system of stratification which is exhibited by the 
great body of the gneiss in the western part of Worcester cout 
where the strata usually run north and south ; while the pete 
‘of this range is connected with the system of stratification that 
prevails in the gneiss range, running northeast and southwest, in the 
east part of Worcester county, and the west part of Middlesex. 
South of Worcester the western margin of the gociss lying east of 
the slate, runs nearly north and south; and hence the mica slate 
there affects the same direction, except in the vicinity of the an- 
thracite bed ; where it curves around the north end of the hill of 
granite, west of the mine. As we proceed northerly, the gneiss 
trends away more towards the northeast, and the mica slate con 
forms to it. Still farther to the northeast, the strata of the mica 
slate umn more easterly; because the longer axis of the valley of 
Merrimack lies in that direction ; in this the slate 
been originally deposited. 
suggestions may explain some of the irregularities ap- 
parent in the stratification of this mica slate. And when we re« 
collect, that numerous masses of granite are protruded through 
it—some of them of great extent, as at Fitchburg, for example— 
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think we shall have no difficulty in explaining the remaining 


anomalies. 

‘The strata of mica slate in Sherburne, run northwest and south- 
east, and dip northeast about 45%. ‘This small deposit is very ob- 
viously connected with that system of strata which appears in the 

jeiss of the southeast part of Worcester Gmmty ; 95 will be man- 
Hest when I come to describe that rock. 

At Woonsocket Falls in Cumberland, R. 1. a peculiar mica 


Appears, running south several de; west, and dipping 
jeast from 60° to 80", easy wy 


ins in Mica Slate. 


‘These consist chi r granite and quarts ; but it will be more 
convenient to descril when treating of granite. 

Some of the more close grained and imperfectly schistose vari- 
eties of mica slate exhibit by disintegration, that kind of structure 
which bas been sometimes denominated veins of segregation : 
that is, veins produced at the time of the formation of the rock, or 
when it was ina fluid state, by the play of chemical affinitios, 
‘which in a measure separated the ingredients into different masses ; 
80 that when atmospheric agencies wear away the rock, the hard- 
er parts remain in relief on the surface, like genuine veins. The 
following is a sketch of a bowlder of mica slate, not more than two 
fect in diameter, which exhibits a double set of these segregated 
ridges, the smaller ones amounting to Gfty five, and the larger ones not 
being parallel to one another. 1 did not notice the direction of the 
slaty Jaming in this bowlder, but probably it coincides with that of 
‘the most numerous ridges. 
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iron and probably ms 


probable source from 


chrysoberyl of Haddam ; but the ease with which it is impressed 
by ‘steel, shows ares once. nto beg occurs 
ina juarts a mica, and ia the vi 
(ie of the lapertaoe eryetaia shia eods (of hich eis 
is part,) was three inches in diameter, and six inches long, 
‘Quite recently, in Westmoreland, New Hampshire, a very in- 
teresting locality of crystalized phosphate of lime—in 6 and 12 
sided prisms—with limpid al) purple folinted flunte of lime 
fine sulpbui molybdenum, bas been discovered in the 
slate, which is a continuation of that range exhibited on the 
on Connecticut river in Northficld, &c, Here also we find 
an incrustation of the oxide of molybdenum, of a lively 
color as well as distinct crystals of feldspar and-a great of 
disseminated sulpburet of iron. In the loose soil above the rock, 
there exists likewise not a little of the earthy oxide of manganese. 
All'these minerals occur together in the northwest part of the town 
on the farm of a Mr. Lincolo. A better locality of fluate of lime 
‘ 


* Robinson's Cat. of American Minerals, p. 69. 
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~ 
exists two or three miles east of bis farm. ‘The quantity of mo- 
lybdenum at Mr. Lincoln's locality is m reater than I have 
ever seen or read of ° 
Fluate of lime exists in smal! quantity 
way ; and a green variety was found a r4 
rock in t. 
Almost every variety of quarts described in books, oceurs 
in our mica slate. It is hardly necessary to meéntion crystalized 
Which is found almost everywhere, and in nearly every 


‘the mica slate in Con- 
since in the same 


quartz, 
, rock. The white hyaline quartz, passing into white milky quartz, 


‘exists in large beds, or tuberculous masses, in almost every part of 
the mica slate. It is an interesting fact, that a large proportion o| 
this quartz is fetid in the Hoosic mountain range. sa bage observed 
this variety on that range from the south part of Connecticat, to 
the south part of Vermont, over an interval of more than 100 
miles, Sometimes this hyaline quartz—as in Shelbume and Col- 
rain¢é—is tinged of a blood red color, and sometimes of a wine yel- 
Jow, by iron.” As the mica slate approaches to clay slates, # 
. es bluish and greasy in its fracture. Sometimes, 
orirised, as in Fitchburg, Leyden, &c. It is found, 
ose rod color, in Williamsburg, Chesterfield, Blanford, and 
Chelmsford, Tam not certain that at the two latter places mica 
slate is its gangue, because J found it only in bowlders: yet I have 
Tittle doubt that such is the fact. hatin Blanford appears to be 
the finest ; and probably if some pains and expense were devoted 
to getting it out, rich specimens might be procured. 

In the mica slate in the southeast part of Conway, a vein of 
quartz, six or eight feet thick, and nearly perpendicular tothe bo- 
rizon, runs N, 20° enst. It is the gangue of two ores, the red ox~ 
ide of iron and thegray oxide of manganese ; which, however, do 
not occur in it abundantly at thesurface, But they have imparted 
@ great variety of colors to nearly the whole gangue ; and rend 
a part of it very compact. Hence we find there brown and yellow 
Jasper, and sometimes chalcedony. The various colors, black, 
white, red, yellow, and brown, are often intermixed, sometimes ir- 
regularly, forming breccia agates; and rarely in parallel stripes, 
forming a banded agate. Some of these, if polished, would form 
Idoubt not elegant ornaments. a 788 to 748. os 

: e same place we find a delicate variety of tabular quartz, 














in whieh the Jamine are as distinct and thin as the folia of feldspar. 
of © 


es they are so arranged as to present the appont 
pseudomorphous crystals; and sometimes they so: intersect #3 to 
form cells. In the cavities of the compact quartz, there sometimes 
occur minute erystals of quartz, giving the geodes a rich appear- 
ance. (Nos. 746, 747. 
About one mile northeast of the College in Amberst, I have re- 
42 s 


irised quartz 
is found on the banks af 


bi 


sometimes occur in mica slate: but as ‘ 
granite, [ shall describe them in treating of that rock. 
Not having visit beds of manganese and iron 
the Map in Hinsdale and Winchester, New Hampshir 
sure that they occur in mica slate, t strongly 
such is the fact. In the first part of this Report, 
the facts with which I am acquainted respecting these 
cept that I have since ascertained that nearl ‘ait of the 
ese ore is the ferro-silicate, or Fowlerite. (No. 1027.) 
‘The bost locality of fibrolite that has been dis 
slate, isin Lancaster, near the village, It is found in 
‘The fibrous structure of this mineral is sometimes almost 
into the folia ‘he masses are from an inch to three 
inches long, at 
in some other places in the State. 
Und il ceous slate, I have noticed the occurrence of | 
i is and bucholzite in the 
anthracite in Worcester. If my opi 
that rock to mica slate, these minerals Ss. 
connection. =. 
‘The localities of sappare are numerous. The best is Chester- 
- field ; from whence large quantities have been obtained ; some of 
‘Wfinely crystalized on a a rich color, 
nearly white, to dark blue. It is not 
spessr as fine as No. 750. It is found also in 


- Middlefield, Deerfield, &c. ‘The Rhoetizite 
one Russell, according to Dr. Emmons. 





occurs crystalized and of a green color, 


Of the situation of staurotide in Massachusetts, I have given a 
account in describing the staurodiferous micaslate. Ches- 


terfield perhaps, near the locality of green and red ti 
saigocds apce or Prova festeior as any one Pap vt 
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But the mineral which has been generally 
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setts. But no esas found in this State equal those from the 
western part of New Hainpshire. 

Dr. Emmons states in i Minerale that pinite i found in 
Chester: though he does not mention the rock in which it occurs. 
T mention it here merely because mica slate is the predominant 
rock in Chi * 

If andalusite and macle are the same s; then the most 
abundant locality in Massachusetts is in La 


most abundant in Westford, in mica slate. And 
state that numerous sp th It 
‘occurs in the stone walls, from a hundred rods to a mile east of 
the centre of the village, and may sometimes be found in distinct 
prisins, greatly resembling spocimens from Germany. It is of a 
reddish color, and sometimes the masses are two or three inches 
across. Generally they are accompanied by a fibrous mineral, re- 
sembing tale: but f am not satisfied as to its nature. 
‘lis not common in mica slate. But in Norwich £ found 
specimen of this rock, nearly afoot square, entirely cov- 
‘ith prisms of this minoral, of the size of a goose, quill, and 
lly acuminated) The specimen was weathered so as to 
ve the schorl in bold relief. 
Scapolite is found at Chester, ay already mentioned ; and Dr. 
Emmons in his Mineralogy says that it exists ‘ia veins in mica 
slate, associated with hornblende, pyroxene, and garnet; but the 
crystalization is generally confused and indistinct.’ [t is unneces- 
sary to refer again to other localities of horal ‘and pyroxene 
nected with mica slate ; except to say, Emmons men- 
tions § Middlefield, Chester, Hinsdale, and o ofthe mountain 














The usual form 

abedron, which is sometimes truncated o 

slate formation in Williamsburg, Middlefiel 

Cummington, Worthington, Plainfield, &c., 
contains crystals of epidote. Generally they are imbedde 
quartz, and frequently associated with hornblende and augite. Zo- 
isite, now regarded by able mineralogists as a species distinct from 

. 














. Tt 0 
dant’s work on mineralogy, that it exists in mica slate in 
although generally of volcanic orign. As the Worcester” 
ii austed, I am indebted to William Lincoln, Es 
specimen, No, 765,in the collection, According to D 
the in Chester. 


Jast,) bave before been found in this rock; although | 
curs in the Alps in granite rocks, But the others are eo 
almost exclusively to trap rocks and metalliferous veins, 


‘The mineral called anthophyllite, which some able mi 
consider as a doubtful species, is found in many 
Mountain ratige of mica slate. It occurs in Breer 
‘or imperfect prisms, imbedded in the mica slate. Io 
it is associated with sappare and garnets. In Chester itis connect- | 
ed with pyroxene, garnet, and staurotide. It is found also in Blan= 
a it Catone texts gy 
¢ mineral e: ‘um ts fi - 
ton,) is thought by some mine: ists to be a variety S anthoph- 
yilite Prof. Dewey, however, who first described it, regarded 
it asa varicty of cpidote. It necds farther examination, It is 
fond in several places in Cummington, and also in a 
eighboring towns. I have found it likewise in Wai 
“east ste of Connecticut river. Dr. Thomson is decid 
jon that this mineral belongs to a new species allied 


p . 
Ttis not uncommon to find a small quantity of sul; 
mien slate in a pulverulent state, and proceeding from 
‘ef some sulphurct. But there is no place w 
ind in sufficient quantity to be named. 
‘The anthracite and graphite which I consider as connected with 
mira slate in Worcester, I have already described. Graphite 
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also occurs in mica slate, west of Connecticut river; as at Cum- 
mingtou, Chester, Worthington, &e. I know of no interest- 
ing localitios, The magnetic oxide of irom exists it 0 mica 





slate range, in disseminated octahedra: as in 


5 
&e. Sul tof iron is met with likewise in thi situa- 
tion, In very handsome specimens of cubic crys- 
tals have been tn Baviey bee ee jider- 
able quantity, near the junction of the mica ilease slate. 

‘On the top of a mountain in Canaan, Ct. there was found, twen- 
ty yours ago, a mass of native iron. ‘The mountain is com- 
of mica slate, Sevoral years ago I visited the spot and was 

led to the conclusion, that probably a large mass of this mineral 
might exist there, from the irre, action of the magnetic needle 
in the vicinity. A full description of the spot was given by mein 
the 14th volume of the American Journal of Science. In the 
20th volume of the same work, it has been suggested by Mr. 

Shepard, that the recont discoveries in regard to the magnetic po- 
~ Tarity of rocks and mountains, even of those apparently destitute 
}, will explain the facts which I observed on the Canaan 
in, without supposing a mass of iron within it. Butif 1 

_ Understand this polarity of a mountain, it affects the needle more 

orless on every part of its surface; whereas it was affected on the 
Canaan Mountain only within the space of a few square rods of 
level ground near the top; although I judged that the whole top 
embraced hundreds of acres. Hence I inter that we must suppose 
some local cause acting there on the needle. And why may not 
this be native iron, since it was near that evi veritable na- 
tive iron was knocked off from a bowlder? $f this be a reasona- 
able supposition, it would certainly be very interesting to have it 

2 confir since native iron, (except the meteoric,) is one of the 

rarest of minerals. 

One mile north of the village of Worcester, an excavation was 
made several years ago in the mica slate in search of silver, 8c. 
as already described in the first part of my Report, It is impos- 
sible to ascertain at present how wide is tho vein that was explorod 7 
but the minerals thrown out, and lying around the opening, ae s 

rsemtieal pyrites, carbonate of iron and galena. Sometimes the 

A is in distinct crystals in conte ; but L could not ascer- ~ 


irform. A little west of the village of Worcester, these same 


in the stone walls, along with the idocrase, render- 
and thar this last mineral originated from that metallic 
f ri 
G Sterling, one and a half mile southeast from the vi B 
two excavations in the same mica slate as that at Worcester: and 


large quantities of similar ores have been thrown out. Carbonate 
iron is most abundant; arsenical iron lesscommon, Blonde, of 
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" acherry red color, is found there in considerable 
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also which according to. Yi 
=o is a 


ice the decomposition of the \ 
nai of teat Sern 5 wel as at Wo 

much curved and commonly reddish white. ‘These o 
at at Steth ling constitute beds in mica slate, whose direction ix 
degrees east of north, corresponding to the general direction of the 
ae ‘The dip at the mines is 60" to 70” west. 

above ores need a careful analysis: for it is well” rea 
that in otber places they sometimes contain a considerable a 
tion of silver and gold. 
‘The micaceous oxide of iron described in nthe first. part of 


; Report as in Montague, is in veins traversing mica slate and 


ite, chiefly the former. But I have nothing to add to tse de 

ak which (have given of these veins. rN 
te of iron ig not uncommon in small quantities on ‘the 

eee te sof this State. 

The only remaining mineral to be noticed in the mica slate of 
Massachusetts, is the red oxide of titanium. It is very common 
along the eastern margin of the Hoosic mountain range of mica 
slate ; occurringin four or eight sided prisms, generally striated 
and often geniculated. It is usual to find it associated with zoisite, 
as at Leyden, where numerous specimens have been found. 
‘Sometimes it penetrates quartz, and sometimes is connected with 
hornblende. In Shelburne I found it in distinct crystals in the” 
mica slate, without any othermineral. I have found it likewise ia 
Colerain and in Conway. At the latter place I found one or two 

niculated prisms, more than an inch thick ; also im small 

aving the primary form, that is a right aquare prism. It is 
also in Williamsburg, Chesterfield, Middlefield, &c. In Chester- 
field I found a amall quantity of what I take to be the tin 
ferruginous oxide. 

Specimens of the greater part of the minerals that have 

above will be found in the collection which is 
hands of the government, ‘To procure every one of those, 
have ce described as occurring in the State, if not impossible, 
fequire so much of time and eat that L bavé not felt 
bares to attempt it without special directions. 










‘The prevaili inion among geologists 
that ce ste a the alder Rios rocks have 


from solution of their materials in water. 

opinion a labor under insuperable difficulties. 
tome to’ by the semi-mechanical character which some 
of these rocks exhibit. But waving this di , itis impossible 
to conceive how the materials of all these rocks could have been 
held in solution by all the waters on and in the globe; since the 
earths that form them are ly soluble at all in water. Yet 
even allowing such a sol possible, x what unheard of chem- 
istry was it, that so many distinct minerals as enter into the com- 
ition of these rocks, or occur disseminated in them, should have 
tee stalized at the same instant? ‘The supposition isopposed 
at we know of the crystalization of dit it substances in 
@ laboratory in the same solvent. For they crystalize in succes- 
not simultaneously, But we kuow that the melted matter of 
if slowly cooled, will separate into different compounds,* 
same result takes place in fused basalts, and in the lava of 
ng volcanoes, Surely then, it seems to me that nature and 
art both teach us that analogous cases of erystalization in the rocks 
must have resulted from igneous fusion, But on the other hand, 
the foliated structure of the stratified primary rocks, proves that 
water must have been concerned in their formation ; and that they 
could never bave been in a state of complete fusion, 1 am in- 
clined, therefore, to the theory which supposes that they were 
originally mechanically deposited from wat e the existing 
secondary and tertiary rocks, and that they have subsequently 
been subjected to such a degree of heat as enabled their materials 
‘to enter into a crystalline arrangement, without destroying their 
structure. That the two things are com) le, seems probable 
from the change of bulk produced on solid bodies by slight changes 
of temperature, showing a motion among the particles ; from the 
changes of crystalization that.sometimes takes place in solid glass ; 


from the columnar structure assumed by certain sandstones ee 


in contact with trap rocks; and from the experiments of Dr. Ma 
‘ho ‘ proved that every metal can completely change its 
‘stalline arrangement while solid, and many of them at very low 


recent Visit to the Dyotiville Glass Manufactory in Philadelphia, (May, 

- 1KYL,) Fobrained specimens ly alastratiye of this fet." 

ofa fteon transparent lus, which contained distinct, prismatic e1 
of them more than an inch long, and nearly white, “They areas Rand as Fes 
nd have, s lamellar somewhat easly aspect; but ihetr nature I hye not deter 
mined. ‘The agent informed me, that they were always produced whea the re- 
meer matter in the furtince wax slowly cooled, They finely illustrate the 
mode in which simple minerals might have been produced in rocks. 
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subject to the action of powerful and Jong continued 
to Ee no one acquainted with geology in its present | 
doubt. ; 
According to the theory just described, (I have not. 
to defend and illustrat , but Dr. Maccullach has done 
eens _ Ge rgillaceous slate is noth but sh 
ben and perhaps i 
pe may ire resulted entirely from aqueous a 
may have been subsequently cidarated by heat. Bet 
slate and micaceous sandstone, there is a most striking sy : 
deed, Pol oy bee te aoe by the eye between 
specimen of sandstone, No. 177. from Notes near @ 
of et and several socks of mica slate, i ime 
of the micaceous sandstones near Turner's falls, whiten are also | 
the vicinity of trap. The supposed origin of the other stratified 
primary rocks, I sball point out in treating of them. od 
As to the elevation and dislocation of the strata of rocks, 
ticularly the ry, 1 shall say more in another place. But 
manner in which the numerous flexures and contortions whiek 
their lamine present were produced, deserves consideration in this 
connection ; for these are more common in our mica slate than in 
any other rock; not even excepting gneiss, 
aes! curvatures may have been produced before or 

@ consolidation of the rock. I have already pointed out the 
wae resemblance between the slightly wodeintng surface of 

nie Nd the shales in the new red sandstone, and the gentle ridges 
aad deprossions ht bottom of almost every large river and 


pond, or on the re : soles 
i vane ; 


ay bo 
on the = 
comparing the sections which I have given of floxures in the 
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newest tertiary formation, with those in our mica slate, it will be 
seen that the latter might have had their origin im the former, if 


proportion of the minor Hexures and contortions existing in clay 
slate, and mica slate ; although I am not aware that but few ex- 
Fis similar to those which I have deseribed, exist on the records 


‘So much for flexures and contortions previous to the eonsolida~ 
tion of the rocks. But these causes will not explain all the cases 
that oceur, Sometimes we find alternating layers of quartz in the 
beat lamina; and it would seem that the rock must have beeo 
soft, when such fexures took place, If we suppose tho existence 
of a considerable degree of plasticity in the Jayers, mere gravity 

if the laminw were in an inclined position,) would haye produced 
flexures ia them. In other cases the force which elevated the 
‘strata might have operated unequally and produced a similar re- 
sult; though as L shall attempt to show hereafter, there is reason 
to believe that this force sometimes acted laterally rather than 
from the interior of the earth, And some flexures and contértions 
are explicable only by supposing such lateral pressure. 

Some facts lead us to suppose that mere moisture operates 
erfally, deep in the earth, to render the strata flexible. 6 
limestones and sandstones exhibit this flexibility; and evan gran- 
ite in some deep quarries, is easily impressible. Hence the ro- 

‘isite plasticity may have resulted in many casos from water. 

tif the primary stratified rocks have been partially fused, we 
ca another source from which this plastic stato might have re- 

ted. 











. 11, Tatcose SLATE. 


I shall include in this formation the three rocks represented on 
the'Map under the names of talcose slate, chlorite slate, and steatite. 
Megha reason for adopting this arrangement, is, that in th 

's of some of the ablest mineralogists, talc, chlorite, 

tite, are but varieties of the same species: and when mi 

are not agreed that minerals are specifically distinct from 

er, it seems to me improper for geologists to regard those minerals 

ms sufficiently miareoierins of different rocks, unless such rocks 
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coarsely granular, or hyaline. Whenthe talc predominates, and 
the eines in Sasi grains, they form the whetstone slate. 
(Nos. 817 to 825. 

Jn Smithfield, Rhode Island, this rock is extensively quarried for 
whetstones, 1 learn from Dr. Webb, that the aumber annually 
quarried ot this place and sent away, can hardly be less than 5000 
dozen, Indeed, so important has this manufactory become, that 
the General Assembly of Rhode Island have passed an act to reg- 
ulate the inspection and sale of the whetstones. It is not true, 
as stated by Mr. Eaton, that all our whetstone quarries are in tal- 
print for those in Norwich and Enfield are in decided mica 

ate. 

This rock is employed, also, as a substitute for fire bricks in the 
lining of furnaces. 

5. Quartz, Tale, and Mica, This variety may be considered 
either as mica slate, which takes into its composition more orless of 
talc, or as taleose slate, containing mica. bubly but little of 
our talcose slate can be found, that does not embrace a small pro- 
portion of mica; but talc and mica often resemble ench other so 
exceedingly, that it is very difficult to say whether the rock is tal- 
cose-or mica slate. J have felt this difficulty most in relation to a 
considerable part of the slaty rock in Berkshire county. And al- 
though I have there marked no talcose slate, yot 1 hardly expect 
that all geologists wil low my example (Nos. 826 to 831, 

‘The fourth and filth varieties constitute the greater part of the 
talcose slate formation. 

6, Tale and Carbonate of Lime. Sometimes talcose slate lies 
next to limestone, as in Whitingbam, Vi., and near the junction 
of the two minerals, they aro mixed together. But the variety 
is “red worth naming. (No. 832.) a 

7. Tale, Quartz, and Carbonate of Iron. It might be more 
proper, perhaps, to describe the carbonate of iron as disseminated 
through the tulcose slate ; though the iron most commonly oceurs 
in the variety, No. 4. And this mineral, by its decomposition, im- 
parts a character to this rock which will be noticed every where. It 
abounds in spots of the color of iron rust, and this is particularh 
the case where masses of quartz exist of considerable size. If 
mistake not, itis in this decomposed carbonate of iron, that native 
gold occurs. (Nos. 833, 834.) 

8. Tale, Quartz, and Hornblende. The latter mineral is in 
distinct though imperfect crystals scattered through the rock ; but it 
occurs in such quantity, and over so great am extent of country, 
that it seems proper to make this a distinct variety. It is found 
along the castern margin of the talcose slate formation, near its 
junction with the mica slate in Hawley and Plainfield; and it 
sometimes passes into distinct hornblende slate. (Nos. 835 to 839.) 
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at least two in Granville. The bed of this rock ia Hinsdale, that 


amination to be in 5 and those just inentioned are 
steatite, and serpentine, interstratified. ‘The most easterly bed 
in Windsor appears to be einbraced in the chlorite slate. That in 

Id has talcose slate on the east side and homblende slate 
on the west, That in Blanford, one and a half mile southwest of 
bela a bere is in mica slate; but on one side a huge vein 
of ies in contact with the steatite, ‘The bed in Smith- 
Geld, R. 1, is in talcoxe slate, 

With respect to the narrow stratum of talcose slate marked on 
the Map in the southeast part of Hampden county, and passing 
through Stafford, Ct., Monson, &c. I feel quite ignorant. 1 have 
satisfied myself only that it lies between mica slate and the 
mere e Hremers will show that it produces a Finiog, 
; heer rhe ok refer the steatite in Ch, 

though ve not visited ¢ a 

Since the publication of the dt tion of this Report, I have 

received from Mr. A. B. Chapin, of Wallingford, Cr., an account 
of the position and mineral contents of the steatite in Somers, as 
well as important additional facts relating to other rocks in that 
vicinity, which will be given in the proper place, and for which I 
am much obliged to that gentleman. 
_ £ The talcose slate,’ (steatite of Somers,) says ho, ‘ forms an 
isolated peak, rising to a considerable height above the surrounding 
country, dipping from 20° to 26° to the northwest, and terminat- 
ing abruptly ut the southeast end. 

‘he edges of the strta crop out at this end about half way 
down the mountain, where it is covered by soil. Before! arrivi 
at the foot of the hill, a dike of trap strotches along nearly per- 
pendicular to the line of dip, rising » few fect above the ground. 

It is not only evidont that the talcose slate’ (steatite) ‘rests on 
trap, but also probable that granite rests on the slate. Granite 
bi gneiss appear on the surface in every direction from the taleose 

te. 


‘The steatite bods marked in Shutesbury, Wendell, and New 
Salem, are surrounded by gneiss of the most decided character. 
‘That in New Salem contains serpentine, also, of a black color. 
‘The bed of serpentine, exhibited in Pelbam, is a mixture of sor- 
pentine and tale; and is marked as serpentine, only because 
‘that mineral predominates. It forms a bed in gneiss. 























354 Scientific Geology. 


On the 666th page of tho first edition of thia 


visited it; but it is found in the southeast 
ae have reason to believe in ; 


sv ne pine Fee 
ae eta 


Canal render it of high value. Ve 
{The hed af stents in. Grn occas int the We 

or reer ee its situation and extent have been cents 
ey teat ty ‘Smithfield, a acer vaonee 


granite, 1 am not sure that the ao will ott be fare extending: 
uninterruptedly through these towns, as it is represented on the 
Map. But in crossing that region, 1 have always found one or 
two large beds of granite or sienite; and probably mam Ho 
exist there in several beds in the talcose slate and mica slate. 
‘Yet this alternation could not conveniently be shown on the Map. 

‘On the west side of the granite in Smithfield we Gnd a peculiar 
kind of mica slate, (No. 675,) and-a talcose slate, whicl has been 
already described as a whetstone slate. ‘The extent of surface 
occupied by this variety—which is well characterised taleose slate 
—1 an unable definitely to state ; though it cannot be but a few 
miles in any direction, unless it be towards the southwest. 

Jn the east part of Smithfield, and on the east side of the 
range or bed, the slate is often distinetly talcose ; especially wey 
vicinity of the soapstone quarry, near the village called Maysville. 
But as we cross the strata towards the southeast, the characters 
ae very obscure and perplexing. In one place the rock can 

he distinguished from argillaceous slate; in another it 

pad ly resembles graywacke slate ; in another it is distinct chlorite 
slate; and in another it becomes hornblende slate. 
forms an ingredient in a large proportion of the rock. In short, 
this series of slaty rocks is one of the most nade with which 
the geologist meets. It extends over nearly the whole of Cam- 

berland, where it is interstratified with spc rock, and is suc~ 
ceeded on the east by quartz rock and graywacke. ‘The strata of 
all these rocks run Sony northeast and southwest, and dip to the 
southeast. ‘Taken as a whole, I am inclined to denominate the 
predominant part of the series talco-chloritic slate. -Nor ean 1 
resist the impression, that the whole series is the graywacke slate, 
which, by the agency of heat, has been partially converted into 
argillaceous slate, talcose slate, clilorite slate, and horablende 
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alate; the heat not having been powerful enough completely to 
accomplish the transmutation, And the contin of granite and 
sienite would furnish the heat which this bypot iesis demands. 
But whatever may have been the origin of this series of rocks, 
a perusal of Von Ovynhansen and Von Dechen’s paper on the 
junction of the granite and killas rocks of Cornwall, in England, 
has led me to the opinion, that they greatly resemble the killas of 


that country.* 

The bed of steatite in this taleo-chlorite slate in Smithfield, is 
not of a very a in an economical point of view. 
‘That which is gray is so Gilled with brown spar (?) as to 
be almost useless. A greenish scaly variety, (chlorite slate 2 
however, occurs, which is interesting. Fine foliated greenis! 
talc, also, abounds here. Decided chlorite slate is likewise abun- 
dant at the quarry and in the vicinity. ‘The steatite lies about half 
a mile west of Blackstone river pes of Maysville. 

Dip, Direction, and Character of the Strata. 

It is hardly nec to say, that this rock is always schistose 
in its structure ; though in the most compact soupstone, both the 
slaty and stratified structures are nearly obliterated. Yet in some 
portions of the bed, they are usually visible. To both these 
structures this rock corresponds very nearly with mica slate; 
except that the former is less contorted than the latter. Chlorite 
slate is eect remarkable in the Hoosie range, for the even- 
ness and beauty of its layers, comparing in this respect with ar- 
gillpcrous slate. In both structures, so far as I have observed, the 

lividing planes correspond: and I have never noticed a double 
set of strata seams. 


Dip and Direction of the Strata in the Hoosic Mountain Range, 


Dircetion. Dip. 

Florida, eastern slope of 

Hoosic Mountain: the 

talcose slate alternating 

with mica slate, N. and S. W0* to 90° East. 
Middlefield, do. 70° to 80° East. 
Plainfield, Hawley, Charle- 

tmont, Rowe, Zoar, Cum- 

mington, Chester, (west 

part,) and Worthington, —N. and S, nearly 90° East. 
Somerset, Vt. (Iron Mine,) do. 20° co 90° Bast. 
Whitingham, Vt. (Limestone 

ds) Nand S, 80° West. 


* Philosophical Magazine, Vol. V.N. 8. p. 161 
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erage, pan; 
Lagead it is nearly horizontal, The cl Sila 
east part of Seid and Cumberland, rons ot 
15° or 20° west of south and cast of north, and its dip is 20° to 30° 


Southeast. 
‘The bed of steatite in Groton dips to the southeast at an angle 


of about 30°, “* 
Mineral Contents, 

‘This rock in the Hoosic mountain range, must be regarded as 

a motalliferous deposit. Perhaps the most important metal which 


it contains is iron, ‘This is found principally in two places, via 
in Somerset, Vt. and in Hawley, Mas. iyi masses have 
been noticed in other places; but not in sefiniest quantity to be 
of interest in an economical point of view. At all these localities, 
the ore is found in distinct beds in the strata; and sometimes it 
has a slaty pveeares eree every appearance of a contemporane- 
ous 

T have already remarked, in the first part of my Report, ‘What 
the iron ore in j Peewee one embraces two species; the magniys ihe 
and the micaceous oxide, Both of them are of fine qu: 
micaceous oxide, especially, is as beautiful as any 
found on the globe, as the specimens will show. Ino Ta 
bed does not occur, as is usually stated, at the ji unction of ans 
cose and mica slate ; hut two or three miles the talcose slate 
—that is, from its eastern Fn. 

The dt snark ore at Somerset is the magnetic oxide. With 
this, however, is associated, often in the same bed, Le hydrate of 
iron. Several of these beds occur in the vicinity, and sometimes 
they are connected with dolomite, ‘The magnetic oxide is gener- 
ally granular, and often easily crumbled into *, which passes- 
98.80 much brillianey that it has been used as a substitute for 
smalt, It is so highly magneticthat it strongly attracts the fragments 
of the ore that have been broken off, and exhibits decided polar- 
ity ; so as to form very fine specimens of the natural magnet. 
(No, 845.) 
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Thave been recently informed by Dr, Holland of Westfield, 
what ic oxide of iron occurs in Sarat Riv DION ad 
talcose slate, in the northwest of Blan! We men 
which be gave me is very free from earthy impurities nad highly 


etic. 

Eis largest ese of rou ore fa the fion that 1 have undertal~ 
en to describe, occurs in Cumberland, le Island, It ischief 
ly the magnetic oxide, and lies two miles northeast of the centre 
of that place, But norock is visible fora considerable distance 
around this large hill of iron. Sieaitic granite occurs, however, 
not far remote, in one or two directions, and so does talco-chloritic 
slate. And upon the whole, my belief is that the iron is connected 
with the latter rock. For the large deposites of this ore in other 
countries most frequently occur in the older schistose rocks, and 
rarely in granite.* In wwsetts too, no mineral is so widely 
disseminated in talcose slate as magnetic oxide of iron. 

A part of the Camberland ore is beautifully porphyritic by the 
presence of crystalline masses of white feldspar. In another pore 
Noa we find a mineral disseminated, which appears to be the ferro- 
silicate of manganese. Imbedded nodules of what appears to be 
serpentine are also found in the ore: and these substances proba- 

donot a lite injury to the ore. For I was told it did not 
yield more than 25 or 30 per cont of iron. 

fo the first part of my Report, [have given a fall account of the 
native gold found in connection with magnetic oxide and hydrate of 
iroa in Somerset, Vermont, The usual gangue of the gold 
is the hydrate of iron: but whether enough of the metal exists in 
it to render it an object to separate the gold, has not been deter- 
mined. Usually quarts exists in connection with the bydrate of 
iron. ‘This is porous and contains the hydrate, and ex: resem= 
bles the gangue in which gold bas been found in the Southern 
States. Poe comparison, [ have placed specimens from Somerset 
and from Virginia in the collection. (No. 848, 849, 850.) 

‘This porous quartz and the hydrate of iron are very common 
throughout the talcose slate of Hoosic mountain; and the iron 
results, if 1 mistake not, as already mentioned, from the decompo- 
sition of the carbonate. Whether the hydrate at Somerset had 
such origin, L have no means of ascertaining; but if ever gold 
should be found atother places in this formation, E predict it will 
‘occur in connection with this hydrate of iron. 

Quartz and hydrate of iron then, appear to be the immediate 
matrix of the gold of Somorsct; and talcose slate the rock in 
whieh the quartz and iron are contained. Tt is rare that we can at 
‘onee trace thie metal so satisfactorily to its original bed. But so 





* Beudant’s Mineralogie, Tome Lp. 622 
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slate. But in the rock at Somerset mica occurs: and Lam by no 
means confident that some geologists would not d 

and besides, the mica and talcose slates are 
aS opiage more intimately mised ; so tbat 1 am 
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been found in Vermont or Massachusetts ; yet it | 
be found still, as very few researches have been made on this 


i 
3 


We ought to paad against the idea that all gold must 
talcose slate, because we know tha does; and because 


F 


hi i 
of that at Somerset. For veins. of quartz cont 
Iraverse other rocks in 
im granite, gneiss, mi 
a find 


Another interesting ore i the talcose aon of the Hoos 
tin range, is manganese. It exists in beds or interstratil 
inthe slate, precisely like the.ores of iron above described, 
beds are found io Plainfield, and several of them occur near onc 
another, at two principal which are reptesented on the 
Map: that is, we find and larger beds within a few feet or 





+ See Tablona des Terrains, &c. p, 320; Classification des Roches, p- $3 > and 
Dictionnaire D'Hisioire Natacello, Art. Or, 
+ Dictionnaire D'Hisoire Natutelle, Art. Or. 
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rods of one anothor, “These beds are.rarely more thaw threo or 


oe peace en > oeeeet 
common peroxi manganese. But inj 
the mass, we usually find its interior to be of a tial ose ced. 


‘This ore has been recently analyzed by Dr. Thomson, and found 
to bea bi-silicate of manganese. In the stone walls, a little north- 
east of the meetinghouse in Cummington, numerous large blocks 
of this ore are found, which were ones transported thither frem 
sl abt om di = current from See ae 
ul toreach this spot, they must have passed over a 

ley, through which swell Westfield river now runs. 

‘Ono never meots with this bi-silicate of nese, which is not 
coated ovér with the black oxide. 1 hence infer that aumospher- 
ie are rites Lge eer As the bi-silicate is — in 
other the warld, (inde -. Thompson regards this as a 
see iesla distinet Lato siliceous oxide, on account of the 
double proportion of silex which it contains,) its great abundance 
in Plainfield and Cummington iz a matter of joy to mineralogists. 

Connected with the bowlders of this manganese ore in Cum- 
weer found small but well characterised masses of carbonate 

iron. 

‘Tho manoer in which the above ores of iron and manganese oc~ 
‘cur in the talcose slate, forbid, it seems to me, the supposition some- 
what extensively adopted of Jato,® that all ‘metallic deposites in 
solid rocks have resulted from sublimation, h the influenee of 
the heat produced by rocks of igneous ori ‘or although the 
layers of the slate are nearly perpendicular, and therefore sublimed 
matter es easily rise to Gill a cavity from beneath, yet there 
seems to be no more evidence that these ores wore thus introduced 
than that the folia of the slare had such an origin; for the ores aswell 
as the slate are distinctly foliated, and often both aro intimately in 
fermixed. What objection is there, in such cases, bee rogard- 
ing motallic deposites as having proceeded from soluti 3 
Pension in water, just as we now find iron and manganese forming ; 
and subsoquently readered compact and crystalline by the heat of 
the unstratified rocks ? " 

In the beds of stoatite that have been described, several miner~ 
alsof interest occur. Foliated bitter spar exists ins almost past 
‘ove of thom; expecially at Middlefield, Windsor, Zoar and Mai 
borough, Vi. At Middlefield it is sometimes three or four inches 
in diameter, envoloped in masses of delicate nm talc; and is 
Cither white or of a salmon color, so a5 to form elegant specimens, 
as may bo seen in the collection. fn Zoar and Marl » om 
also in connection with the serpentine in Newport, R. 1. the cole 


* Bee an article by AL Neckor Philowphical Magazine, Sept. 1802. p. 225. 
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oar contai 
peat of | Si apgpeag tei ined ed in the 

or in graphic granite, which oceu 

the seams of the sh inch fanaa irregular peony 
although the specimens are fine, it is with extreme difficulty that 
premio ttsined: It is a fact worthy of notice, that this rock 
in ind, where it is traversed Tt 
ite; showing a ory great similarity in the causes by which it was 


produced in distant countries. 
Bloc and green carbouate of copper ure found in several places 
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aor “thegpenrecksigenan crop) emacs aenpaee 
7 0 in epic sometimes finely 

talline accenig in DrWabh.~-.Atd Lanter fim hia description, 
that the yenite associated with magnetic oxide of iron, is contained 
in the same rock. ‘The steatite of Somers,’ says Mr. Chapin, 
who will be again referred to in describing ‘serpentine, a 
variety of minerals: ¢. g. the sulphurets of iron, copper, tin, (ox- 
ide? E. H.) and molybdenum and virgin sulphur in geodes.” 

‘The views that have been presented relative to the origin of mica 
slate, are applicable, almost without variation, to talcose slate. 
‘The arguments proving that water must have been the earliest 
agent in the production of mica slate, prove the same of talcoso 
slate ; as do those ovincing the subsequent action of a high degree 
of beat, ‘Io what circumstance the great abundance of magne- 
sia in the talcase slate is owing, it may be impossible perhaps ever 
to determine. Butits presence being once admitted, it % easy 
eset how talcose, instead of mica slate, might have re- 
sulted, 

‘There is, however, one variety of talcose slate, which occurs 
half a mile west of the meetinghouse in Hawley, and affords an 
evidence not found in our mica slate, of the action of heat suffi- 
ciont to produce an almost perfect fusion. 1 refer to the Porphy 
ritic variety, which I do not find described in Eacege works. It 
seems to me that everything which we know of the chemistry of 
crystalization, forbids the supposition that the porphyritic. structure 
can ever result from any other than an igneous solution. For in 
what Inboratory have distinct crystals been produced in the midst 
of a mass essentially unerystalized, except from heat? But it is 
well known that the porphyritic structure is not uofrequently met 
with in rocks whose volcanic origin is certain ; even in the products 
of existing voleanoes. What, then, butan unreasonable attachment 
to hypothesis, should lead us to impute that to watery solution, 
which, so faras facts have come to our knowledge, has never ro- 
sulted but from igneous solution ? 

In the present instance the almost entire absence of stratification 
and a slaty structure in the rock referred to in Hawley, gives ad- 
ditional probability to the idea of its having been once in a state of 

ion, 


12. SEAPENTINE. 
Perhaps there is no rock whose true naturo and goological 


relations are so little known as serpentine. Its external ehar- 
acters are not, indeed, obscure; and analysts bave given, prob- 





1, Compact 
eties, the common 


i specimen 
is in-an intermediate state between serpentine and steative. In= 
deed, all the gradations between the two rocks may sometimes 
seen, particularly in the beds of serpentine and steatite 
in gneiss, in Pelham, Shutesbury, and New Salem. The color of 

~ the rock in these cases is quite black. ; 
Serpentine, Tale, and Schiller 
be scbiller spar, are black ; while the tale 
ite brittle. variety occurs only in Bi 
‘estfield, so far as 1 have observed, 
*Tablesn des Terrains, do. p. 250. 


1Geologics! Manual, Socond Edition, p. 487. 
4 Symem of Geology, Vol. & p. 197. 
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4.° Serpentine and Carbonate of Lime. ‘The latter mineral in 
rea re eon green, or black. “'ho pro- 
eat i er 
pave ] ele enc Nee rtes oh local= — 
Te a ineeemeiy a 
in somctimes: 
its characters: such as Rare pee adel 
ae feldspar, Sec. > but such varieties are hardly worth noticing, 
this connection. 


Topography, Stratification, and Associated Rocks. 
Since I have so particularly described the localities of our ser- 





ntine in the first of ny Reaper St may be prance with- 
Les confusion, to Tring together all that L know of its stratification 
and associations, in a topographical order. 


id g * 

Tt will be seon, by the Map, that the most numerous and impor- 
tant beds of this rock occur near the central parts of the Hoosic 
mountain range, and especially in connection with, or in the vicin= 
ity of, tho talesoe slate. In Windsor are two bods. The most 
easterly bed is only afew rods from a bed of stentite ; the latter 
pany in the hill forming the soath bank of a branch of West- 
field river, and the former in the opposite bank. Both the beds 
are obviously interstratified with chlorite slate, not far froma the 
junction of this rock with common talcoro slate. Its color is a 
Pleasant rather deep green; its structure between granular and 
splintery ; and it contains small disseminated fragments of chro- 
mate of iron. It is distinctly stratified ; the strata running north 
and south, and’ standing nearly perpendicular; which is the usual 
dip of the rocks in the vicinity ; though the chlorite slate, a few 
rods east of the serpentine, dips east about 70° or 80°, Not only 
is this serpentine stratified, but I observed here, as well ax in the 
same rock in the weet part of Chester, a structure which mi 
properly be called schistose ; especially where the rock had been 
weathered. The slaty laminae, however, are rather thick and 
irfegular, nor do they extend through the whole bed. 

‘he other serpentine locality in Windsor, is in the northwest 
part of the town, on land of Samuel Chapman.  [t occurs at the 
surface only in ne bowlders ; though 1 cannot doubt but it oxists 
in place beneath tl avium. ‘The rock surrounding it is gneiss 
alternating wit ate. The serpentine resembles that in 
Zosr, and like that passes into steatite so insensibly, that the eye 
canpot distinguish between the two minerals ;—and specimens may 
be found in every intermediate degree of hardness. But the ser- 
pentine greatly predominates. 

‘The situation of the serpentine in Zoar, is similar to that of 














‘itis several since J visited the 
in Vermont, as at 
_ ham, and they are found in a continuation of the same 


In the latter 
deal of distinctness, ani 
corresponding with that of the talcose slate 
hornblende slate on the west, is nearly perpendicular; and the di- 
rection rather more east of north than in Middlefield. Form- 
ing the east bank of the river, the ledges of this rock seem 
to have suffered much from abrading agents ; and the surface is 
much broken to pieces and the sides very steep. 

T observed the Flora of this serpentine ledge to be rather peour 
liar. It abounds with the sassafras and Prunus borealis; the for- 
mer of which, especially, is scattered rather sparsely over the 
neighboring hills. Polygala paucifolia, Saxifraga pennsylvanica, 
and Convallaria bifolia, 1 noticed also in great quantities. Ilex 
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canadensis I observed likewise, as well as a rare species of Aren- 


* the same geological position ng that i 


aria. Lichens and mosses, however, are rarely seen upon this s¢r- 


pentine. 

Specimens that may be called noble serpentine do occur in Mid- 
dlefield ; bue for the most part the rock is the common variety, of 
a pale green color, and somewhat foliated structure, abounding, 
however, in dark spots from the presence of chromate of iron. 

Following the direction of the strata southerly from Middlefield a 
few miles into Blanford, we come to the bed of limestone, discov- 
ered since the first part of my Report was finished, and which 1 
have already described. Little more than a mile north of this 
limestone, and about five miles northwest of Blanford meeti 
house, on the old road to Becket, and on the northeast side of « 

|, there exists a bed of ntine which shows itself nt the sur- 

feet above th Sreniieel “Ths nme bat evidently oocepies 

et al the lew evidently occupi 

biende slate, frequently epidotic oon foe be 
ently epic », lies in im inte contact witl it 

‘on the west side ; fd thoaghing rock in place Bi ia on the 
other side, yet we have much reason to believe that Talcose slate, 
‘or taleo-micaceous slate, exists there. Not improbably this ser- 
pentine is connected without interruption with the Middlefield 
deposite. This would make the whole bed ten or twelve miles 


Jon; 

‘The Blanford bed is for the most part as distinctly stratified 
perhaps as that at Middlefield ; and its tendency to a sl y struct- 
ure I think more distiuct. The dip and direction of the strata 
seem to correspond to those of the hornblende slate in immediate 
contact, viz. the direction north and south, and the dip east, 60° 
to 70°, 

‘The chromate of iron mentioned in the first part of Report, 
is the most interesting, and indeed the only mineral that E noticed 
in this ntine. It is disseminated through the rock in grains, 
and also forms veins or tuberculous masses eer ee 

of iron; being black and granular, or compact. tT judge 
itto be chromate of iron for the following reasons. 1. Tt has com- 
municated a peach blossom color to small portions of steatite of 
tale thatadhere to its surface. 2 The color of its powder is a 
dark brown. 8. It is notmagnetic. 4. Fused with borax, it pro- 
duces a beautiful greea glass. 

Should this mineral be found in considerable early at this 
place, it would be quite importantin an economical point of view, 
since it sells in market from 40 to #60 per ton. 1 am inclined to 
believe it disseminated in small grains through nearly all the ser- 
pentine of the Hoosic mountain range, and not improbably large 
masses of it may be found in various places, 
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bi-chromate of * 
the pigment, chromic green = compound. of Stace 
will, ee the rast dep cee ne even if the ore cost 
‘This ore is now only $835 per ton, stamped and made — 
‘These statements of Dr. Holland are 
pao which he has kindly presented to me, both of the 
of iron, and of the beautiful mioees he bas obtained 


‘is making in 
this manufacture may be successful ; and I am petri 
one will bé found abundant in most of our 

Four or five miles south of this bed of serpentine in. 
is another, not more than 40 to 50 rods east of the soapstone bespemmencad 
ore and a balf miles southwest of the centre of the town, 
has been des@ribed. ‘This serpentine isin mica slate, which dips 
easterly ; and it is distinctly stratified. ‘There is nothing 
in its apponrance. The width of the bed is several rods. = 
that another bed of serpentine exists 


not refer them to any know: Horie 
tine, tale, and si nas 2 (No. 802 
by iis ai mica sity whose Jayess 
I speak here of the most 





masses of rat and one mass of this rock lies within three or 
four fect of the serpentine, if it does not actually touch it. “Phe 
serpentine is distinctly stratified; the dip and direction of the strata 
conforming to those of the mica alate. Its predominant color is 
black ; but it contains a mixture of indurated greenish wlojasiien an 
amphibolic poral of a gray color, (No. ) A considerable 
part of the rock, however, contains granular carbonate of er] 
or BE some parts of the bed this mineral predominates, and 
pony is disseminated through it in small pieces. (No. 
Nearly half a mile north of this spot, serpentine again appears 
bathe vor bank of Westfield hres io Rawal and L have: wos 
reasons for believing it to be acontinuation of the bed in W: 
just described. The rock in Russell is a mixture of black sorpen- 





Deposites of Serpentine. 367 


© =Gne with green, the lawer being sometimes very compact and 
traversed by veins of indurated tale (?) or Deweylite. fey (No. 


885.) 
ae hardly Seg ipa lores serpentine it oa~ 
be discovered in mountain range, if evorit shall bo 
pes mn discoveries. I make this inference from 
the fact that Lbave found some of those above described, under 
cireumstances the most unfavorable, 
On the east side of Connecticut river but few tc olan 
over 


tine have been found in Massachusetts. That marked: in 
occurs in the southwest part of the town, and exhibits 

an area of only a few square rods, One may doubt whether 
thine abil Dalenliall repens ciumsiatseekeraatien 
minerals enter into its composition. In general, however, the 
Intter, which is of a black color, predominates, It also contains 
a considerable quantity of asbestus. This hed lies in gneiss; al- 
though the actual contact is hidden by the soil. Bur at s isle 
distance on both sides this rock appears, and no other rock occurs 


in the vicinity. 

‘The steatite marked as occurring in Shutesbury appears ate be 
passing in some into black serpentine; 2s may be seen 
ha apevimen, No, 805, At the steatite bed ia New Salom “ue 


shoceals is still snors desided soihet large blocks of what must be 
black serpentine are found there. Cas B,) 

In giving, an account of the limestone found at Newbury, | have 
mentioned nearly cvory important citeumstance respecting the ger- 
pentine of the same spot. It occurs there in veins or irregular 
masses of only a fow inches in diametor, Jt will be seon by the 
polished specimens that several varicties at this locality are very 
beautiful ; but they are so intersected by various minerals that only 
small. pieces can be obtained. 

Avone of the limestone quarries in Litleton, 1 observed that 
swall masses of green serpentine were disseminated in the rock. 
(No. 489.) At Bolton, also, according to Dr. Jackson, it occurs 
in considerable quantity. 

The only remaining deposite of serpentine within the limits of 
the Map, is in Newport, Rhode Island. And under graywacke 
I have already given so full a description of the situation and char- 
acters of this rock, that any thing more scems unnecessary in this 

lace. From thataccount it is obvious that this serpentine be- 
toa much later geological epoch than any which I have de- 
scribed; probably as late as the graywacko ; and if there be any 
example in the région embraced by the Map, where the ser- 
pentine occurs in a vein: of considerable size, Newport is the lo- 
cality. 


. 


eee ee ee 
‘as the amphibolic mineral, (probably aetynolita,) im’ 
Acthe latter plaice well characterised actynolite occurs; and ac~ 


thus traversing the rock, ‘which rook vorgge\tawarie eral 
occurs in the Middlefield tine, as well as that of Newbury, 
and has been denominated Deweylite, in honor of 
Chalcedony is also found in the Middlefield serpentine ; and ix 
‘sometimes passes into hornstone. Large rolled masses of th 
minerals, sometimes weighing 200 or more, often 
have been found in Middlefield ‘Chester, which 
ceeded from some se ine locality. Dr. Emmons says, that 
steatite is erystalized distinc! yl ht pC 
ese as pseudo-morphous; 
although mineralogists have generally considered the crystals of 
pois ports und Beudant makes a distinct variety of them 
under the name of phous seatite. The crystals 
at Middlefield certainly correspond in form exactly to those of 
quartz. In the serpentine of that place dong arenes 
is extremely beautiful In the serpentine of Newfane, Vt., a sim- 
ilar drusy quartz has been found abundantly. Here also occurs 
chrysoprase; and sometimes the small crystals of quartz oocus 
pying the cavities of the rock have the color of the chrysoprase. 
At the same place General Martin Field has discovered pimelite, 
Theoretical Considerations, 

‘The preceding description will show that the serpentine af Mas~ 
sachusetts onrtepoads Savsintiy: as to posisoa ate character, 
with those serpentines in Europe that are connected with the oldest 
_focks, But Jam not awaro that any statements which 1 have 
made, will throw a mal light on the obscure subject of its ori~ 
gin. From the statement of Dr. Macculloch * and De La Bechet 


* Edinburgh Journal of Science, Vol. Lp. t 
#Manual of Geology, p, 497, 22 edition 








as to the connection between serpentine, trap, and limestone, one 
would be fed to infer that the first pets ab rock might have ro- 
sulted from a mixture of the and limestone. Butthe serpen- 
tino of Massachusetts docs not favor such an idea, The precious 
of Newbury probably lies between sienite or green- 
stone and the limestone ; and such is its position in the cases de- 
seribed by these writers. ‘The Westfield serpentine also contains 
a mixture of carbonate of lime, and in one or two other beds it 
may be found in small quantity. But in general our serpentines 
‘are entirely separated from limestone ; and in respect to the gneiss 
east of Connecticut river, containing one or two of these 
the whole extensive range does not to my knowledge embrace a 
single bed of limestone. But in all cases, (except perhaps 
that at Nene ae ‘serpentines are associated with tale, 
either pure |, or as steatite, or chlorite slate, or jtalc 
and quartz. The two minerals, (tale and serpentine.) are inti- 
mately blended together and pass into one another by insensible 
pa And in all the cases described by the writers above re~ 
to, tale was present. Is it not natural then to suspect that 
serpentine is tale, or tale serpentine, altered by heat? And since 
the tale is schistose and the serpentine massive, the latter must 
must have.been produced from the former. In some cases it is 
easy to imagine that the internal heat might have been powerful 
enough to produce perfectly fused, and of course compact serpen= 
tine, protruding among other rocks in the form of veins; while ae 
other times the fusion was only partial, not sufficient to destroy 
entirely the stratification, The great similarity in the chomical 
composition of serpentine and tale also favors the idea that they 
had a common origin. Both are composed essentially of silex 
and magnesia, with a considerable proportion of water. What 
the original rock could have been, which, with one degroe of heat 
or with heat applied under certain circumstances, could have been 
converted into talc, and with another degree of heat, or with 
heat applied under different circumstances, could have produced 
tine, Lam at a loss to imagine; though we do find talcose 
rocks among some of the older of those that are fragmentary. 
But I make these observations with little expectation that they 
will stand the test of observation. It may be found that serpen- 
tine bas been produced from various , which contained the 
necessary ingredients, But that heat has been employed in its 
production, cannot, it seems to me, be reasonably doubted; nor 
that it is a metamorphic rock. And these facts explain at once all 
the diversities of opinion, respecting its stratification und relative 
age, which we find among geologists. 
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Varicties of Horablende Slate. a 
~ 


‘All the varieties of rocks mentioned above, via. hornblende rock, 
hornblende schist, primitive greenstone, and greenstone slate, oc- 
cur, I believe in | stn and the system which regords 
them as separate formations, and some ‘of them stratified and oth- 
ers anstratified, has long renderod their hist obscure and per- 
plexing. But by uniting them, as Dr, Macculloch has done, jand 
Fe, ‘them as mere varieties of the same formation, very much 
of this choca vanishes. In Massachusetts their characters cor- 
respond with those given by the writar so often referred to. Al- 
though for a limited space the hornblende rock and the primitive 
greenstone appear, without close inspection, to be unstratified, and 
wanting in a schistose ture ; yet the vnsiratified character is 
very limited, and a fresh fracture will commonly reveal an obscure 
slaty stracture. 

Mineralogical Characters. 

1. Of Hornblenile alone. Sometimes this variety is laminar, 
and sometimes fibrous. When fibrous, it is slaty; when laminar, 
no slaty structure can be perceived, nor any stratification, even in 
beds of considerable extent, ‘This is the rock that has been some- 
» 914 to 923, 
lende and Feldspar. Generally the homblende is 






crystalline, and the feldspar foliated, or granular; but sometimes 
both ingredients are compact, and thie mixture forms a good ex- 
a 








oe of primitive cone. Jn this variety there is usually 
appearance stratification, or of a schistose structure ; 
though this is not generally true of the whole bed. And some- 
times, as in Whately, where this rock often assumes’a columnar 
appearance, a schistose structure may still be seen. Sometirnes 
the feldspar in this rock, as in the west part of Northfield, is fine- 
ly granular, or even assumes a pulverulent appearance ; while the 
hornblende is distinctly eyeing When the ingredients are 
both crystalline, the rock furnishes a good example of hornblende 
slate, This variety is usually interstratified with gneiss and 
passes insensibly into that rock, (Nos. 929 to Be) 

In Whately is 1 curious variety of horablende slate, in which 
the hornblende is light green and the felspar white and compact. 
A casual inspection would leave the impression that the rockis si- 
enite, Bat a little attention shows a very decided slaty structure. 
‘The hornblende also predominates. ‘This is the only example 1 
have met with, in which the slat rey contains compact feld~ 
spar without being porphyritic. (No, 947.) 

Associated with a large proportion of tho hornblende slate in 
the vicinity of Connecticut river, is a variety that falls under the 
present division, that is most decidedly, and sometimes very beau~ 
tifally porphyritic. ‘The feldspar is yellowish white, between foli- 










‘The mica is usually in small quantity, and the feldspar z 
sometimes traverse the rock in numerous minute veins, which seem 
to have heen frequently cut off and shifted by one another. (Nos. 

’ 


958 to ieee? " 
6. Hornblende and Bpidote. ‘This latter mineral sometin 
constitutes so Jarge a proportion of the rock, that I thou; It 
be led as a constituent of one of the varieties of horn- 
Generally it is granular and disseminated | 
uuliar green tinge: but sometimes it is im- 
in cavities, and sometimes*in veins. (Nos. 
ite. This variety is rather uncom- 
mon: but I have met with it in Whately, Shelburne, and perl 
some other places. Sometimes it passes into genuine 


slate. (No. 967.) 
we ite Slate. This is found in gneiss in Shae 
and I know of no other well Pais look: Tt occurs near 





: Topography of Hornblende Slate. a 


mineral well hoar the centre of the town. The rock is atte 
is composed of fibrous actynolite, foliated feldspar, mica, hornblende 
and quartz, arranged somewhat in layers. It is Surely only 
gneiss which takes into its composition a large ion of acts 
nolite. In Belchertown I found a loose specimen, in which 
actynolite was granular and in large er and the rock was 
not slaty. (Nos. 968, 969.) Since the ablest mineralogists now 
actynolite and hornblende as the same species, I cannot see 





bow Dr. Macculloch justified in making a distinct rock of 
actyoolite schist, as he ie, Itcertainly can lay claims to 
be considered only of hornblende slate. 

I doubt not that | still more i Sete varieties of 


pce arse wider te = ee this rock 
passes by imperce) into alm: 
itis pols rg Inder talease slate, I have noticed, 

le, a variety containing hornblende, which might as well bave 
tvs reckoned in this place. Under mica slate, I have also no- 
ticed an amphibolic variety, in which the hornblende sometimes 


predominates. 
Topography of Hornblende Slate. 


Every deposite of hornblende slate which 1 have oxamined in 
New England, is associated either with gneiss, talcose slate, mica 
slate, or quartz rock. ‘The small patch represented on the Map 
in the vicinity of the beds of limestone in Smithfield, R. L, is ap- 
parently associated with talco-chloritic slate; though as we go 
westerly, we find it alternating with gneiss : indeed, J suspect these 
three rocks are sometimes interstratified. Much of the hornblende 
slate in the vicinity of the lime quarries, is Lhanadl seid 


stone, and tora slate; and it also passes insensibly into 
¢ taleo-chloritie’slate. ‘ bs 


Most ey associated with gneiss is the range of hornblende 
slate represented as extending nor erly from Grafton to Bil- 
lerica, In some places, as at Marlborough, its hornblende charac 
ter is fully developed, and it there becomes as nearly greenstone 
slate perhaps as any rock in the State. Butgenerally this stratum 
is more or less intermixed with gneiss, so that sometimes one 800s 
only traces of it. Yet as L usually found the deposite well char- 
acterised in the region where it is marked, I thought it proper to 
give it as a continuous range on the Map. Genorally between 
this hornblende slate and and the granite on the enst, the surface 
eons of diluvium, so as to hide the junction of the two 
rocks, 

Extending from Stafford in Connecticut, to Athol, in Worcester 
county, the Map exhibits another narrow stratum of hornblende 
slate, very similarly situated to chat just described. I have met 
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quartz, nearly a foot wide, traverses this rock. 

‘spot is on the road from Gill to Bernardston, The quartz nearthe 
edges of the vein contains foliated masses of feldspar. ie 

‘our other deposites of hornblende slate are represented on the 
Map, pemensad ty mica slate, in the western part of Franklin 
county, I have recently ascertained that the deposite, which ex- 
tends from Colrain to Conway, is associated with a limited stratum 
‘of gneiss, whose characters are fully de in the east part of 
Buckland. The hornblende slate lies principally in the west part 


one alia cea of Whately meetinghouse, we find a lim- 

ited ite of hornblende slate, on the west side of the streot, 
ly succeeding the red sandstone. Passing westerly not 

more than 100 rods, we cross almost every variety of this rock, 
that has been named: the common hornblende slate, which pre- 








Dip, Direction, §c.,0f the Strata. £ 


dominates : also that containing epidote, which is frequently 

into yhomboidal masses of considerable regularity: then we come 
to primitive greenstone, where the slaty and stratified 

begins to be ot in the [yao or columnar: next wo strike the 
peculiar ae already described, as containing white com 
feldspar: finally succeeds mica slate. In describing sienite I shall 
refer again to this spot. 

‘The strip of hornblende slate marked along the eastorn margin 
of the gneiss range in the west part of Hampden county, and the east 
part of Berkshire, is so intermingled with the gneiss on one side, 
and with the mica sate ad talcose slate on the other, that itis no 
eusy matter to fix upon its true position or extent. I have exhib- 
ited it in those places where I found it most abundant. But view 
ing it rather as a variety of gneiss, I do not regard its exact situa- 
tion or extent on the Map of. a great importance. 
this same rock may be seen all along the eastern margin of the 
talcose slate ; and in Plainfield and Hawley, it is not uncommon 
to find examples of pure hornblende slate: though usually the 
hornblende forms the Jeast abundant it lient, and ought perhaps 
to be considered merely as erystalized hornblende disseminated 
through taleose slate. 

Some of the hornblende rock in Granville and Tolland is lam- 
inated, and the size of the laminw is often gigantic. Inthe latter 

lace, half a mile east of the meetinghouse, 1 have seen imper- 
Tectly prismatic masses not less than a foot in length and one or 
two inches wide. I apprehend that this hornblende slate in these 
towns, is connected with the extensive ranges of that rock which 
‘one erosses in passing from Lee to Becket. But I am so doubtful 
about the true situation of this rock along the western part of the 
gneiss range in Berkshire county, that [ have forebore to represent 
iton the Map. In the east part of Lee and west part of Becket, 
it is associated with augitic gneiss: and both these rocks are obvi- 
ously varieties of gneiss. 

In respect to the gneiss, hornblende slate, mica slate, and tal- 
cose slate, represented on the Map as occupying a considerable 
part of the Hoosic range of mountains, I take this opportunity to 

“remark, that whoever expects in passing transversly or longitudin- 
ally over this region, to Gnd as sudden and decided changes in the 
rocks as are shown on the Map, will be disappointed. On the 
Map the change must be represented as sudden: but 1 have often 
travelled for miles in that region, in great uncertainty what rock 
pee cha Jn such cases, one can give the line between different 
formations only by approximation. 
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I have already alluded to the tendency of the hornblende slate 
to divide into rhomboidal masses, I have observed taan sie 
80 distinctly as at Whately, There, also, the masses sometimes 
affect acolumnar form; (No. 938.) though perfect columnsof any 
Great extent are rarely | the result. 

‘This rock is frequently remarkable for the numerous and com- 
plicated contortions which its layers exhibit, often rivalling in this 
respect, mica La and Sys ae cuogueaily, these in 
ties appear to be increase, nite veins 
Grek waGaille, 


Mineral Contents. 


So far as it has been examined, no rock in the State appears to 
be so barren of interesting minerals as this. Garnets are perhaps 
the most common, and gonerally they are of a blood red color— 
probably in some eases the pyrope. In Rowe, epidote occurs in 
this rook i in a state of such ey that it deserves to be mentioned. 





Origin of Hornblende Site 


In Middlefield and Chester, sphene’ has been observed in 
its cavities also, not unfrequently, as in Charlemont and Whately, 
Lhave noticed tolerably distinct crystals of feldspar. ‘The im- 
mediate gangue of the plurbago mine at pees hornblende 
and feldspar ; and the coer aniodbali Stee’ Saree, toe 
considerable extent at least, of the arsevical cobalt of Chatham, 
Ct. Red oxide of titaniuen I have also found in hornblende in 
Leyden. Other minerals will undoubtedly be discovered in this 
, upon farther examination. Hitherto mineralogists have paid 
little attention to the geological situation of localities in our 
country, ad 
It easy to apply to hornblende slate the which imputes 
to the primary rocks an origin partly aqueous and partly igneous. 
For it is a very fusible rock, and may hence easily be conceived 
to bave been sufficiently heated to enable it to assume the erys~ 
talline aspect, which it almost slways exhibits, But from whet 
rock did the hornblende slate originate? The researches of Dr. 
Macculloch appear to have thrown a gleam of light upon this 
difficult question, ‘ As far asa single fact can prove such a case,’ 
says he, ‘the origin of hornblende schist from clay slate is com- 
letely established by the occurrence in Shetland of a mass of the 
ter substance, alternating with gneiss and approximating to 
ite. Here those portions which come into contact with the 
latter, become first, siliceous schist, and ultimately, hornblende 
schist; so that the very same bed which is an interlamination of 
gneiss and clay slate in one part, is in another, the usual alterna- 
tion of gneiss and hornblende schist."* In another place he says, 
‘it would appear that the fusion of clay slate, whether primary or 
secondary, is, under various circumstances, capable of generating, 
either the common trap rocks, or the hornblende schists: nor is it 
perbaps difficult to explain, by a more gradual cooling, and conse~ 
quently, a slower crystalization, the particular causes which may 
have determined the latter rather than the former effect.’> 
‘This theory, if admitted, explains satisfactorily the approxima- 
tion of hornblende schist to unstratified trap rocks. For some 
ja of the clay slate would very probably be so entirely 
fused as to obliterate all marks of a stratified and schistose struc- 
ture: and hence by slow crystalization might result hornblende 
rock and primitive greenstone. 
T have observed no facts in Massachusetts very decisive in re- 
spect to this theory. But since granite does occur in connection 
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Varieties of Gneiss. 89 
Although in general the characters of gneiss are tolorably dis- 
tinct, yet an almost infinite variety of specimens may be obtained, 
ali, “ing the color, arrangement, or proportion, of the 
ingr y may, howover, be reduced to a fow leading 


Mineralogical Characters. 


Granitic Gneiss. (Nos. 972 to 992.) suppose this va~ 
to be the granite-gneiss of Humboldt. It certainly a 
ee and in hand specimens cannot 
inguished from a coarse grained variety of that rock. Even 
for an extent of several yards, we can sometimes discover no 
_ a Snes or Less structure; but ore feasted 
at least tl jistose, usually a) at no t di 10 
Yent our regarding the xe ar Ca it, indeed, A 
superficial view, be considered as a vein of granite in gneiss. But 
the masses will be found too irregular for such a supposition ; and 
often they are bounded on all by well characterized gneiss. 
It would explain the mode in which this rock presents itself, to 
aoe that a slaty rock was once in a state of partial fusion, 
while some portions of it were perfoctly melted, so as to erystal- 
Tize in the form of a coarse granite; the principal part of the 
mass cooling before the slaty structure was entirely lost. In tray- 
elling several miles I have sometimes been at a loss to decide 
whether the rock were gneiss or granite, until a very careful exam- 
ination disclosed a partially obsolete parallelism of the mica. 
think, however, that there is a slight peculiarity of aspect in most 
of the granitic-gneiss of Massachusetts, which would enable me to 
distinguish it from genuine granite even in hand specimens, which 
were totally destitute of a parallel epee, of parts, But it is 
difficult to describe the exact nature of that iliarity. 

2. Schistose Geiss. (Nos. 993 to 1022.) This is probably 
the most common variety of our gneiss. The structure is foliated 
Tike that of mica slate: though sometimes granular with a lami- 
nar tendency. Some of the best quarries in the State I regard as 
belonging to this variety. It passes frequently into mica slate by 
the disappearance of the feldspar. 

3. Laminar Gneiss. In this variety the different ingredients 
oooupy distinct layers, When the mica is black, or there is an 

interlamination of horablende, the different laminw are remarkably 
« distinct and regular. In some instances, perhaps, this rock may 

‘be regarded as composed of alternating layers of gneiss and mica 

slate, or hornblende slate. (Nos. 1023 to 1040. 
4. Porphyritic @nciss. The structure of this variety is more 
orless slaty. But it embraces distinct crystalline masses of 
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ated feldspar. * Most commonly these masses are somewhat ovoid 

but in some instances they present the regular forms of tee 

tals. The color is sometimes white or gray: but a =o 
predominates. The imbedded masses vary in size from a 

of an inch in their longest direction, to two inches ; and they some- 
times constitute the largest portion of the rock. This vai 
Nght answers well for architectural purposes. (Nos. rv 
to 1050. 

5. Amphibolic Gneiss. I thus denominate that variety whiel 
takes a small proportion of hornblende into its composition z mot 
sufficient to form hornblende slate. This mineral is usually dis- 
seminated in black foliated masses, from the size of a pin’s head 
inch in diameter, through the rock, Tt occurs only in 
the vicinity of hornblende slate. (Nos, 1051 to 1054.) 

In the southeastern part of Worcester county is a beautiful rook, 
extensively quarried, which T refer ta this variety. One meets 
with it abundantly in Mendon, Grafton, and the south part of 
Worcester, in blocks got out for building; but Ido not know 
where are its quarries. ‘The rock appears to be 2 granitic gneiss, 
composed almost entirely of quartz and feldspar, through which 
are disseminated numerous black crystalline masses of hornbl 
which have a somewhat parallel arrangement. ‘This parallelism is 
almost the only mark by which I distinguish this rock from ] 
ite. It might with propriety be termed sienitic gneiss. (Nos, 983 
and 986. 

‘apie Geiss, ‘This variety usually contains hornblende as 
well as epidote. The latter mineral is very frequently in veins 
and generally compact. It is sometimes, however, disseminated 
through the rock, giving it a peculiar green tinge. Were this not 
a common variety of gneiss, especially in the vicinity of horn- 
blende slate, it would not deserve a distinct description. It is 
closely allied to the epidotic hornblende slate. (Nos. 1055 to 
1061) When the epidotic gneiss happens to be porphyritic, it 
forms a beautiful ornamental stone. (No. 1043.) 

1. Augitic Gneiss. ‘This interesting rock is usually composed 
of quartz, m feldspar, and lively green augite, in coarse grains or par- 
tially crystalline masses. Occasionally we see “present grains of 
black homblende. ‘The augite seems generally to have taken the 
place of the mica. The augite is disseminated in various proj 
tions through the mass and the slaty structure is quite indistinet, 
(Nos. 1062 to 1065.) 

8. Anthophyllitic Gneiss. In the west part of Enfield ond in 
Belchertown, anthopyllite is disseminated through the gue 
such quantity, that it deserves to be considered an ingredi. 
the rock, if it be proper thus to consider amphibole, epidot 

wgite, in the three preceding varieties. This rock is con 
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Topography of the Gneiss. 

‘There are in Massachusetts four separate deposites of gneiss: one 

the ic mountain range; two in the central parts of the 
State ; and a fourth in tho vicinity of Now Bedford, in Plymouth 
and Bristol counties, 

Hoosic Mountain Range. 

Under mica slate 1 have already given a general description of 
the oth as and the reasons that load me to suspect 
that it passes laterally, or in the direction of the strata, into mica 
slate. ‘Throughout nearly the whole extent of Litchfield county, 
in Connecticut, this gneiss is most distinctly characteris 
As we proceed northerly into husetts, itscharacters become 
less decided. The feldspar is less abu: », and the mica more 
80; and hornblende frequently abounds in it; so that viewed on a 
small scale, it may often be regarded as mica slate. Along the 
eastern slope of Hoosic mountain, the rock becomes sooner con- 
verted into mica slate than along the western slope. On this latter 
side, indeed, distinct gneiss continues nearly across the State, as 
may be seen on the Map ; and I am by no means sure but careful 
research may trace it entirely across the State ; so a5 10 connect it 
with the gneiss that appears in the lower part of Vermont, along, 
the eastern talus of the Green mountains, “4 any raise Ver- 
mont gneiss ars distinetly characterised in the southwest 

sb shown on the Mops 


of Whitingham, near the beds of limestone, as 
cil - 





om, Q Litt epee A 
serves a moro thorough examination than J have been | 
give it ’ 
In the westorn part of thi 
ine 
able to find one of this description, in 


s have 


bis y 

the rock approximating nearer and nearer to granite, 
yet rotaining some faint traces at least of a schistose structure. Is 
1t reasonable to suppose, that a little deeper excavation would dis- 
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‘The broad of gneiss in the central of the State, 
whieh for distinction’s i anther a Atala 
ranges, next clain attention. ‘range, which lies west of the 
mica slate deposite in Worcester valloy, oxtoads across the whole 
of Connecticut to Long Island Sound on the south, and probably 
through all the western part of New pshire, and I know not 
bow much farther north. ‘The most clevated point Cs 


‘in Massachusetts is Wachusett mountain, in Pt in, s 
3000 feet above the level of the ocean, This is a remarkable in- 
sulated poak, noarly twico as high as any other part of Worcester 
Lelio ification does not exhibit much of that irregular 
ity, which we should suppose must havo resulted from its having 
its 


i 





peculiar’ of resisting disintegration and abrasion, that i not 
fomieand by hn gociss of the whole range. : 
I would repeat here, however, a remark made under diluviam, 


of the naked rock appears; and the soil generally is much poorer. 
But in Worcester county generally the rock appears in place but 


that the Monaduc and White mountains in New Hampshire, arc 
essentially composed of gneiss, and insulated in a manner similar 
to Wachusett : being in a continuation of the same range. 
Porphyritic gaciss prevails extensively along the western mar- 
gin of the Worcester county gneiss range, in the town of North- 
field, Mass., and Winchester, N. H. It appears also very eon- 
spieuously on the bigh hill cast of Ware village, ‘This is one of 
the most rocky spots in the Stato ; and the crystalline masses of 


same 
ently on the oot oe of the BI iat 
t range ‘orcester county gneiss r 
which extends northeasterly into Middlesex couny, p 
characters. In another place I shall 






ite. ! 
A baye found it very difficult to determine the exact enstern 
limits of the gneiss range under consideration. 1 mean the 
its junction with the granite. Much of the gneiss near that lim 

, and of course difficult to be distinguished from 
In some places the beds and veins of granite incroase in 
and size as we go easterly, until at length the gneiss occupies. 
a small of the surface. Near the junction of the 
tects, Shcyolivviom la cary abundant ; which increases the diffi- 
culty of fixing their limits, | 


Now Bedford Geiss. 
‘On the first edition of the Map, 1 represented a of 
gneiss extending from Rochester to Little Compton: but subse- 


places; being, however much in doubt as toits actual limits. 
Almost all the varioties of gneiss that have been described, may 


> 
variety o| hyritic gneiss in bowlders ; the masses of feldspar 
being flesh red and abe tin size of a hazle nut. 


Schistose and Stratified Structure: Dip and Direction of the 
Strota. 


In no rock in the State are the slaty and stratified structures s0 
distinctly marked in the same rock, as in gneiss. ‘The strota are 
usually thick; and where no local cause of irregularity exists, re- 

ly even and continuous. Hence the facility with which 
the quarrymen cleave out slabs of gneiss, 20 or 30 long, and 
half as many wide. But these same slabs, when dressed, ofien 
exhibit a schistose structure of remarkable irregularity,—the Jam- 
inw being much bent and composed of different ingredients, so as 
to give to the rock the appearance of a variegated or clouded 
marble. ‘The underpinning of most of the buildings in Amherst, 
particularly of tho village church, exhibits this Appeamince most 
steikingly, ‘The rock, however, will not cleave in the direction 
indicated by these contorted Iayers, any easier than in other di- 
rections. And hence, in strictness of eee, it ought rather to 
be regarded as a foliated than a schistose structure. Hence, too, 
this structure does not injure the rock for architectural purposes. 

‘The following sketch exhibits a very striking case of this fali- 
ated structure, as it is developed on the surface of a bowlder, sev- 
eral feet square, lying by the side of the road in Colebrook, Con- 
necticut; a few miles south of the Massachusetts line. ‘These 
curvatures are much larger than is usual and more distivet. They 
appeared to be entirely independent of the stratification. 








a Curved Stram of Gucis: New Marlborough, 
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Prof. Dewey, under the of mica slate; but 1 have already ~ 
given the reasons that Jed me to diffor from him on thi n 

‘The suggestions that have been mado in treating of ; 
in sie Serpe bite Vasa 
plicable to the rock under consideration ; and therefore I slzal 
no more in this place on the subject. 

Ir will a from the following notes, relative to the dipand © 
direction of the strata of gneiss in Massachusetts, that this rock 
conforms to at least three systems of stratification. ‘The Hoosic 
mountain range, and the western part of the Worcester count: 
range exhibit one system ; the branch of this latter range, whicl 
‘extends into Middlesex county, belongs to a second without much 
doubt: that portion of it in the southeast part of Worcester county 
and in Rhode Island scoms to belong to a third, and perhaps the 
New Bedford gneiss to a fourth. But more of this hereafter. 


Direction, Dip. 

Cheshire, east part, - - N.andS.  20°to.30° E. 
Windsor to north part of Peru, N. and S. East. 
Chester to Becket, - - Nand Ss, 80° to 90° E. 
Colebrook, Ct. to Wost Granville, N. and S. nearly 90° E. 
Whitingham, Vt.- =- - NvandS. 30° W. 
Wilmington, Vt. =~ N.30°E. 30" to 70" W. 

do. to Somerset, - Nand. West, large. 
Buckland, = es N, and S. 10" to 20° E, & 

4 10° to 20° W. 


f: Direction. + 
Brimfield, - - = N,andS. 45° W. 

do. to Sturbridge, - Nand S. 20° to Br W. 
‘Sturbridge to Charlton, - N. and 8. 450 W. 
Monson to Sturbridge through 

Wales and Holland, - Nand 8. 45° to 70° W, 


Plumbago Mine, Sturbridge, N. 30° E. GO" o70"N, W. 

Beartridge through Southbridge 
to Dudley, the dip gradu- 
ally decreasing, - = 


Oxlord, west part, - - 


N. GO" to 25" W. 
N. 
Charlton to Brookfield, - N. an 
- N. 
N 


s 
s. 10° E: usually 
west, and large. 
wv Ss. 20° to 40° EB. 
‘estern, - “= S. nearly 20° 2 
t little 8. W. 
S. 


Enfield, 90° nearly. 














Soule part of the Renge s 
Worcester to Grafton, - - Danie tlie 
45° to 90° W. 


Douglass, - + = SE.and NW, 30" N. 
Westborough to Hopkinton RAS 
Saat ie and NAV. 30° N. BE. 


Uxbridge, oe who 2 and W, to 
S.E. and N.W, 25° N.and N.E. 
a bogus, 2: Rea 
Barrillvllo ead Seokthfetd, west ss * - rit 
part, = - : neal 
West. 25° to 30" N. 
New Bedford Gneiss. 
Direstion. ip. 
New ia (own) - E. 20’ N. 55° N. W. 
do, 's Island, E. and W. 36° N. 
Rochester, - - - - E.and W. 359 N. 
Little Compton, R. 1. - N. E.and S.W. 35'S, B. 


‘The greatest irregularity in the dip, as shown in the 
table, oxists in the gociss in the western part of Worasassian ye 
‘Yet the direction is pretty uniform, being usually north and 
And in respeet to the dip, } think it obvious that a westerly dip 
prodominates, being rather largest towards the western side of the 
range. Thus it is represented on Plates XVIL and X VILL From 
those sectional views, it will be seen that this westerly dip is most 
uniform across the southern part of the range. In the central see« 
tion, the dip becomes east towards the western part, and still moro 
so in the most northerly seution. 

‘The smallness of this dip in many places is another striking cir- 
‘cumstance in this range, Ir we have any rock that would be se- 
lected for the oldest described by geologists, it is this gneiss ; and 
hence we see how deceptive was the old rule, which taught us that 
tho rolative agos of ans might be determinad by their dip. 

Mineral Contents. 

Ta some parts of the world gneiss is remarkable as the repository 
of a number of the precious stonos. In Ceylon, for instance, 
where goeiss is the prevailing rock, it contains of the quarts fam- 
ily, rock crystal, amethyst, rose quartz, cat's eye, prase and hy- 
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state, however, from 
what the workmen told me, 1 
occurs any where, it may be 
‘There is another variety 
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Wo across fissure in the gneiss, and jing with the ingredients of 

the rock = breccinted mason Neo le relics are sometimes 
- seen coveloped in the mass, Half a mile north of the — 

house in North Brookfield, J notice « similar breccia, forming a 

‘in gneissa foot or two in thickness: though here I saw oo vegeta- 

ble remains. 

To both these cases, 1 think we must regard this iron ore a4 hav- 
ing been iafiltrated into cavities in the gneiss, mt m recent date; 
and therefore, in fact, 28 an alluvial deposit ; alth at Brook- 
field the iron forms a distinct bed in the gniess. But the rock con 
tains abundance of decomposing sulphate of iron, which, as we 
have already seen produces bog iron of exactly the same aspect 
‘as that above described ; and it is not impossible that from this 
cause a cavity in the rock that lace pager 
‘been much enlarged ; while the exfoliated fragments w go to 
make up the brecciated mass abore described. 

After what T have said under graywacke and mica slate, in re- 

to the origin of anthracite and plumbago, it will be repe- 
ttious to add any thing farther on this subj St may be thar 1 
aus too much captivated with the beautiful simplicity of the prin- 
ciple, which refers every variety of peat, lignite, bituminous and 
scaepae coal, and plumbago, toa vegetable origin. But at pres- 
ent, I must regard thatopinion as far more probable than any other, 

It will be well for observers to bear in mind a remark of Dr. 
Davy relating especially to the gneiss af Ceyton, «It is worthy of 
remark,’ says he, ‘that graphite is generally found in company 
with gems. I have had so often occasion to make the observation 
that J now-nover see the former without supposing the prosence of 
the latter.’* 

A mineral occurring in ovr gneiss, and often confounded with 
graphite, is the sulphuret of molybdenum. 1 have uvoticed thi 
in Brimfield in ecales ; and in the north part of Shur ya lite 
tle cast of Locke’s Pond, it has been found in hexagonal plates 
nearly an inch in diameter. 

‘The mineral found im our gaeiss, which next to graphite will ex- 
cite mostinterest in an economical point of view, is the native 
alam mentioned in « posteript to the first edition of the first part 
of my Report. It iz found efllorescing on that schistose variety 
of guciss, which is passing intomica slate. ‘There is mixed with 
it more or less of sulphate of iron, and both minerals proceed 
from the decomposition of iron pyrites, and probably feldspar. 
‘This last mineral contains, a3 is well known, a considerable quan+ 
tity of potassa ; and Ican imagine oo other source from whenoe 
this essential ingredient of alum should be obtained. Nor will 
aay one doubt, who bas seen bow thorough is often the decompo- 
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‘The foliated masses of feldspar in the porphyritic gneiss 
through Brimfiold, Ware, pees reek! a delisaia ined 
In Southbridge, in A decomposing ledge of gneiss, near the 


ldspar is of a delicate groen, yor almost trums- 
legant when polished. (No. 1086,) In eay- 
gure 1 found a yet not hand 
uw. ‘Lhe same occur with actynolite, augite, 

and Sethe, in Pollan ‘d 
Common schorl is frequently seen in the gneiss of Massachu- 
setts, aos in Athol, Pelham, and New Braintree. In the latter 
the erystals have distinct acuminations, Often, as in Athol 
|, opidoto, sometimes in crystals, is associated with the 


of the place, th 


io, LOM. 
variously 1 
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ing these on Plate XI, 47, 48, and 49, of 
Setiaer cower ent tees 
Ithas already been stated, that the sulphuret of iron 
is one of the most of the minerals in the gneiss of Wor- 
Prrepatanc Sh Ae Hekbeedaiony es Lbars easton’ saved 
ore is wroug! Preparation of coppers, In 
‘of the ore occurs a mineral which execeding resembles 
peliom, though it may be blue quartz. It deserves further exam- 
ination. 


Magnetic oxide of iron is sometimes met with in small dissemin- 
ated masses in gneias, as in Athol and Shelburne, 

Arsenical sulphuret of iron is said to occur in Leicester in 
gneiss. 

{n Pelham we meet in this rock, with well characterised speci~ 
mens of anthophyllite. 

In that town, also, is a great abundance of finely erystalized 
quartz. Some of the crystals are quite delicate. are com- 
monly limpid, though sometimes of a tight brown color, and some- 
times of a fine topaz yellow, being genuine yellow quarts. Rare- 
ly arethey amethystine. Not unfrequently large eavities are drusy, 
and present fine epecimens. The erystals vary in size, from two 
inches in diameter to the fineness of a sewing needle. It is not 
easy to ascertain tho precise situation of this quartz in the gneiss; 
since itis seen only in loose masses scattered aver several acres. 
Probably, however, it constitutes a vein, 1 obscrved no metallic 
substance in it, except a little sulphuret of iron. 

Associated with’ this quartz are found beautiful specimens of 
mamillary chalcedony. ets 1002.) Rarely itis of a milk white 
color; but commonly of adolicate blue. Sometimes it may be 
seen investing distinct crystals of quartz, thus showing its origin to 
be watery infiltration beyond all question. 

It bas already been mentioned that steatite and serpentine occur 
in bods in our gnciss, In Milbury, a variety of the formor has 
been found, which has been called vermiculite, on account of its 
singular property of shooting forth vermiform masses when ex| 
toheat; thus giving to the specimens, when in the fire, the appear- 
ance of worms in motion. 

Thave seen a specimen of gray copper from Brimfield ; and 
from the geological constitution of that region, 1 infer that it orig- 
inated from gneiss, 

In Washington, Ct., the gneiss contains inosotype and siilbite ; 
and at Bellows Falls, on the Vermont shore, a radiated miner- 
al of the zeolite family, with another in smal! and distinet crystals, 
which I shall describe under greenstone, as a new species, by the 
nme of Lincolnite. 
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Theoretical Considerati ms. 


Since gneiss is composed of the same simple minerals as granite, 
itis natural to infer that both must have bad asimilarorigin. And 
especially are we led to such a conclusion, when we see in 
ic gneiss a gradual passage from the one rock into the other. ‘TI 
granite has resulted from heat, instead of aqueous deposition, 
‘seems to me to be so well established, that the opinion that imputes to 
it such an origin, ought no longer to be regarded as hypothesis, but 
as legitimate theory. ‘Thus it is regarded by nearly all the 
ablest geologists of Europe ; and in the proper place I hope to 
ow that our granite presents equally strong evidence of such an 
origin as that on the eastern continent. At present, I shall assame 
that theory to be the correct one, which supposesgranite to have re- 
sulted from the melting down of other rocks; the fused mass hav- 
ing cooled so slowly as to present a confused crystalization. It is 
at least a probable supposition, that the rock out of which it was 
produced, was of mechanical origin, and consequently. stratified. 
Now if the central heat was not sufficient entirely to melt this 
stratified rock, yet it would be powerfully affected a considerable 
distance upward from the molten mass. The layers in immediate 
contact with the melted portion, would be partially fused, and bence 
give origin to granitic gneiss. Another portion might be coavert- 
ed into porphyritic gneiss; another into lamellar; another into 
schistose ; &c. All the rock we may suppose so near the fluid 
granite, and so long in contact with it, before cooling, that a crys- 
talline would succeed to a mechanical arrangement of all its ingre- 
dients, without losing the stratified disposition. 

The facility with which this hypothesis explains the graduation 
of gneiss into granite, and the crystalline and especially the por- 
phyritic structure of the gneiss, is the principal argument in its sup- 
port. Such effects we know might have resulted from heat: but 
they could not have resulted from watery solution. 

As to the mechanical rock from which gaciss was produced, 
according to this theory, we are left only toconjecture. Most prob- 
ably it was a coarse micaccous sandstone, which resulted from the 
disintegration of granite, previously existing. When hornblende slate 
alternates with the gneiss, we have only to suppose that formerly 
clay slate was interstratified with the sandstone: and where there is 
an interlamination of mica slate and gneiss, we have only tosuppose 
that in some portions of the sedimentary rock, the necessary in- 
gredients for the production of feldspar were wanting. Tn the 
same manuer, the quartz rock associated with the gueiss, might 
have proceeded from a sandstone composed chiefly of 
sand. 
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According to this view of the nihienaatelee perhaps other 
primary ih must have existed anterior to those which now farm 
the crust of the globe; and from the detritus of which, the exist- 
ing primary rocks were produced ; being subsequently indurated 
and crystalized by a new eruption of granite and other unstratified 
rocks. Thus we trace a number of successive epochs of renewal 
and destruction, before the earth assumed its present form: and 
now we see the process of destruction going forward. To these 
changes the mathematician® who first developed the fundamental 
principles of this theory saw no marks of a commencement,—no 
prospect of an end; and honce he has been supposed to defend 
the hypothesis of the world’s eternity, and to exclude a Deity 
from its creation and government, But surely his owa theory did 
wot teach him that the earth bad existed ia more than 
anterior to the presont; viz. the state that preceded the existence 
of our present primary strata, and that which included these only. 
And had he been acquainted with the history of organic remains, 
as the subject is now understood, he might huve known that there 
is no proof of more than five or six extinctions of animals and plants 
antecedent to the creation of the present races; and still farther, 
he might have known that each successive creation exhibited a 
greater degree of perfection in animal natures ; thus proving a pro- 
gressive state of things: which implies a commencement. And 

*the whole history of the rock ateata shows a corresponding im- 
provement in the state of the globe, Sclning es back to an origie 
nal beginning, Further, had this philosopher been as well ace 
quainted with the chemistry of nature as with hee mathematics, he 
most have known, that an intensely heated globe could not have 
existed eternally in shat state; and that as there must have been a 
period when it | 80 there will be a period when it will cease to 
radiate heat; and, therefore, the fundamental principle of his the- 
ory should have taught him, that probably the world had a begin- 
nak and will have an end. Indeed if L understand geology aright, 
30 far from teaching the eternity of the world, it proves more di- 
rectly than any other science can, that its revolutions and races of 
< mad hod « cobanvenoaieat es “bat Is oontaing dai 

j@ chemical energies, which need only to be setat liberty G 
will of their Creator, to accomplish its dextrootion, Because this 
science teaches that the revolutions of nature have occupied im- 
mense periods of time, it does not, therefore, teach that they form 
an eternal series. It only enlarges our conceptions of the Deity ; 
and whea men shall cease to regard geology with jealousy and nar- 
row-minded prejudices, they will find that it opens ficlds of re- 
search and contemplation ax wide und as grand as astronomy itsel!. 
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UNSTRATIFIED ROCKS. | 


T have already described several rocks, (ex. gr. limesto 
fines bol aus on two varieties of iil) 
vee ears asta ee But the rocks w 

include w i prosont division, are nover 

per seuse of that term. "They are, Slcal sccnaee aR d 


into 
result from that kind of crystalline arrangement called the 
structure. The question ns oer asiiniad qe ‘these 
rocks, icularly granite, are stratified, seems at last to be satis 
sottled in the negati This chaos eevee 
sienomety ene to designate one of the great classes | 
bet : 

‘Unstratified rocks occupy but a small part of the surface of any 
country, In Great Britian Macculloch baits they ‘do not cover a 
thousandth part of the superficies of the island.’ In Massachusetts 
however, as way be seen by the map, they form at least a quarter 
bey kd ks occur in threo modes: 1. fh irregular protruding 

ese rocks occur in t! 2 1 Ini 

masses, intruded in almost every manner among the stratified rocks, = 
and enlargiag downwards indefinitely: 2. In the form of veins of 
various sizes, and often ramified: 3. As overlying masses. It 
has been stated, also, that they exist interstratified with other rocks: 
but an examination of all such cases has shown, that such inter- 
Jaminated masses are always connected with an unstratified mass, 
bt are merely veins, which for a time coincide in direction with 
the strata, 

‘One cannot examine the unstratified rocks with attention, with- 
out perceiving that their mode of production must have beea in 
some respects different from that of the stratified rocks. Not! 
since the general opinion was, that they originated from the erys~ 
talization of their ingredients dissolved in water. At this day the 
belief in their igneous origin has become noarly as universal. Im re- 

rd to the trap rocks, indood, this opinion is almost unanimous. 

‘hy there should be any more hesitation in assigning a sinuilac ori- 
gin fo granite, | confess myself unable to imagine, 1 should almost 
as soon deny that the red rays of the spectrum proceed from the 
sun, after admitting that the six other colors were produced by 
that luminary. 1 am constrained thus early to express ee 
tion of the igneous origin of all the unsteatified rocks: for b 
found that opinion marvelously to simplify the history of these 
rocks ; and to clear up many difficulties inexplicable of any other 
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theory. ‘To regard! these rocks as they occur imlttie primary, sec~ 
ondary and tertiary classes, ax denen tent of one another, and of 
the same age of the formations in which they occur, and thus to 
describe them as primary, transition, secondary, &c. produces in 
this part of geology a perfect chaos. But to re; thom all as 
merely varieties tthe same melted mixture, w! peculiarities 
resulted from the modes in which they were cooled and ceystulized, 
and intruded among the stratified rocks, does certainly relieve the 
imind of a host of doubts and difficulties, and render the history of 
these varieties comparatively easy, whether the theory be true or 
false. On this supposition we are no longer su to find it 
impossible to draw any definite line between the di: varieties, 
nor to find them all united in the same mountain mass, 

At must not however, be understood that this view of the sub- 
ject implies that all the unstratified rocks are of the same age. 
For in this respect there is evidence of nearly as great diversity as 
exists among the stratified rocks. And their intrusion among the 
stratified rocks affords an important clue for determining their rela- 
tive ages. It is obvious, however, that the intrusion of the former 
among tho strata of the lattor, only proves that the unstratified rock 
was formed posterior to the stratified one. And on this principle 
ithas been shown, that granite has been protruded even sinee the 
deposition of the chalk ; while basalt has cut through even the 
supercrotaccous rocks; and finally, tho products of oxisting volca- 
noes overspread diluvium and alluvium. 

So well satisfied am I of the correctness of these views respect- 
ing the unstratified rocks, that I have been strongly tempted, accord- 
ing to the suggestion of Dr. Maccutloch, to treat of all those that 
occur in Massachusetts a3 a single family ; being convinced with 
him, that ¢ geological philosophy must adopt this (opel) sooner 
or later.’ it if that geologist shrunk from taking the lead in such 
an innovation, well may 1. ‘The members of the unstratified class 
in Massachusetts are not numerous; and t have concluded to treat 
of them all under four divisions, viz. greenstone, porphyry, sienite, 
and granite. 

‘There would be some advantages in treating of these rocks in 
an ascending, instead of a descending order: that is, im beginning 
with granite, taking sienite next, porphyry next, and greenstone 
Jost. For this is the order in which in general they seem to have 
been produced. But for the sake of uniformity, and to secure 
some other advantages, I shall invert this order. 

A few words may be needful in this place, in respect to the 
manner in which these rocks are represented on the map. From 
the intricate manner in which the greenstone, sienite, ad granite 
are mixed together, in the vicinity of Boston, I found it impossible 
to give them precisely their 54 aus space in the delineation, 
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except that a narrow strip of compact felds; 
mis in the northern part of 

phyry, however, passes by ineensib i 
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zontal direction. 





15. GuEENsToNE. 


The most setcion ol is ee 
hornblende wi scepat and common feldspar: some add clink 
stone also; but as is ssbeance dose sot oR of 
our country, it is of no importance in the nt inane ober 
it be added or not, A mixture of homblende and feldspar, 
former in much the largest proportion, and both of the minerals ex~ 
hibiting but little of a crystalline structure, constitutes the great 
mass of the tap rocks of Massachusetts. Other varieties do 
indeed occur, composed of different ingredients : but as these are 
found in such small quantity, and are obviously accidental vari 
ties, 1 have thought it most judicious to describe them all aes 
the term greenstone, Such a liberty I have frequently taken in 
the case of the stratified rocks ; and { think it still Joss obj 
abs in ae, case of the unstratified ; because iia is = 
liversity of opinion among geologists as to thé ingredients 
cortices the Tater. ‘These ingredients are often so litle re 
Tine, as to be exceedingly obscure in their charactors ; itis, 
therefore, no wonder that such diversity exists even in the state- 
ments of the ablest writers. Especially is this not rising, when 
we recollect, that until recently, it was 1 t essential to a good 


thr te 


“8 n of these rocks, that tho observer should be able to prove” 
class 


tir 
y belonged cither to the primitive, transition, or secondary 
of the stratified rocks. ee bad enough to be obliged to 


tified rocks upon this Procrastean bed, alt 

rtifici isi some ince of nataralness 5 
bot in the unstewtified rocks, no facts could be found on whieh to 
base such an arrangement; and, therefore, imagination must sup- 
ply the necessary characters, ‘The consequence was, that minute 
and ever varying mineralogical characters in tho trap rocks wore 
studied with scrupulous exactness ; while their geological position 
wd anion and mechanical influence on other rocks, were scarce- 
ly noticed. 





Mineralogical Characters. 

1, Hornblende and Feldepar : the mixture more or less gran- 
ular. Commonly the ingeens are so fine that they are with 
some difficulty discerned by the naked eye. Hence it is not 
to determine always whether the feldspar is compact or foliated. 
Frequently I believe, however, that both. varieties will be found, 
and that often in the same specimen. ‘The crystalline structure of 
the hornblende is usually very indistinct. Inthe eastern part of 
the State, however, where this rock is associated with sienite, the 
two ingredients are often very distinct and the texture crystalline. 
A variety occurs on Mount Holyoke and in West Springfield, in 
which the ir lients are very coarse, and tho feldspar, which is 
foliated, is of so dark a color as with difficulty to be distinguished 
from the horoblende. (Nos. 1127, 1128.) ‘The feldspar is 
arranged jn stripes, like a ribbon, as in the sienite near Bostoo. 

‘The compound that has now been described, constitutes the 

wincipal part of the greenstone dikes, ridges, and bummocks, in 
lassachusetts. (Nos. 1106 to 1135.) ie same compound 
‘occurs also in other forms, as will be scen in the sequel. 

2. Columnar. ‘This differs from the preceding variety only in 
form : for its composition ix alinost uniformly the same. Nearly 
ull the greenstone in the valley of the Connecticut exhibits more 
or less of a conatus nt a columnar structure, except the tufaceous 
variety. Yet it is the finely granular variety, that exbibits the 
most perfect forms. A similar conatus appears in some of the beds 
of greenstone in the eastern part of the State, especially in Charles- 
town; but these columnar masses are #0 imperlect, compared with 
some of those in the Connecticut valley, that I shall limit my fe- 
marks cntirely to the stone occurring in that valley: and as , 
it is more convenient, I shall in this place give the topography of 
the variety under consideration. 

Nearly all the ridges of greenstone in the valley of the Con- 
necticut, (for a reason that will appear in the sequel,) present on 
their western sides, a nearly perpendicular face. Usually, how- 
ever, the angular fragments that have fallen from those precipices, 
have accumulated at the bottom, so as to form a steep talus, reach 
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height. Tn some cases one. 







ally their diameter hore,—and the sane remark wili apply to ev 

Seine el bean two and three feet; Hh 

‘one foot; and the umber of their sides between and six. 

‘They are sometines distinctly articulated ; the joints 

‘one to three or four feet in height. The articulations are Ml 

aitred, at their ends presenting aguaniins convexity on the, 
sae peaoek poibelieres of the: 

15 considerably unequal; and with this exception, perhaps, these 

columns might compare in regularity with those of belt from 

Treland. 1 A 

I have already given a general description, in the second part of 
my Report, of pe es of ramen columns towards the 
southern extremity of Holyoke, in the western face of the bill. At 
that place we see but little of articulation : but a most 
disiategration, or rather exfoliation, is there constantly going for~ 
ward; a8 the itnmense number of fragments at the base of the cliff 
testifies. The pieces that split or scale off, are of almost every 
shape ; but they are commonly rather thin, sometimes in curved 
Jaminae an inch or two thick. When the lower part of a column 
begins thus to scale off, the fissures take such a direction as to 
Jeave the under side of the column, still projecting from the preci- 
i the form of a hemisphere, or more commonly in the form 
raboloid ; and not unfrequently of a lenticular form. Ans 
in one spot at least, the upper portion of two or three rows of eol- 
ums is suspended over the head of the observer, appearing like 
numerous iron kettles, not lees than three feet in diameter, z 
from the rock. ‘This is certainly one of the most singular nai 
objects that I have ever met with ; nor can one feel at ease 
beneath such a piazza, when he sees by how feeble a hold these 
masses of immense weight are sustained; and how instantly one 
of them falling would grind him to powder. - 

T have been ata loss to decide, whether the exfoliation which 
is exhibited at this spot, takes place according to an original struc~ 
ture of the rock, or is pest by the natural action of the dis- 
integrating agents; such ax air, moisture, heat, and cold, upon 
rocks of a peculiar form. can hardly admit the latter supposi- 
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tion; when, on breaking the fragments, they are found, except for 
a mere line at the secs to be so arin Kiel’ Yet this 
curved form of exfoliation is not the only one exhibited on this 
greenstone range, Mora frequently the columns split longitudi- 
nally, ioto somewhat irregular pieces, from one to six or more 
inches in diameter. All along the western side of Mount ‘Tom, 
examples of this kind may be seen; and the quantity of fragments 
of this sort, accumulated at the base of this mountain, is immense. 
Sometimes these fragments are very regular in their forms; pro- 
ducing prieins of three, four, five, &c, sides, and three to six inches 
in dinmeter. (Nos. 1186, 1137, 1138.) Again, as at Titan's 
Pier, deseribed in the second part of my Report, concave layers 
of the rock (No. 1139) cleave off from the upper extremity. A 
joint of this description will sometimes contain several quarts of 
‘water; and I have seen one of them standing by a farmer's well, 
which was used as a substitute for a wash-bowl! Upon the 

Jar of opinion that the form of these ex/oliations depends: upon 
original structure, which the disintegrating agents above mentioned 
reveal, but do not create. 

L know of no spot where so good a view of the ends of these 
greenstone columns can be obtained, as at Titan's Pier above 
mentioned. They are exhibited to the best advantage on tho west 
side of the ridge, where it passcs under the river: and at low wa- 
ter, we can’see the ends of the columns forming the bottom of the 
fiver, a3 far as the eye can reach. The following sketch rey 
sents above twenty of these columns, as they present themselves 
‘at low water, and close to the water, ut the spot just mentioned. 
‘The sides were not measured except Ye the eye, and [ am confi- 
dent that there is quite as much, probably more regularity in the 
columns themselves, than in the drawing. ‘The sides, it will be 
seen, vary from four to six. The upper ends of these columns 
are considerably convex: whereas only one rod farther from the 
water, as already mentioned, they are decidedly concave, And 
although it is possible that in the first ease the form might have 
resulted from the action of the river, yet from all that 1 have 
seen, L much doubt whether the upper or lower end is uniformly 
convex or concave. 
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stretch the stratified rocks upon this Procrustean bed, although 
here these artificial divisions had some appearance of naturalness ; 
‘but in the unstratified rocks, no facts could be found on whiek to 
base such ax arrangement ; and, therefore, imagination must sup- 
ply the necessary characters. The consequence was, that minute 
and ever varying mineralogical characters in the trap rocks were 
studied with scrupulous exactness ; while their geological position 
and chemical and mechanical influeuce on other rocks, were searce- 
ly noticed, by 
Mineralogical Characters, 

1. Hornblende and Fe + the mixture more or less gran~ 
olar. Commonly the in) ts ara go fine that they are with 
some difficulty discerned by the naked eye. Hence it is not esay 
to determine always whether the feldspar is compact or foliated. 
Frequently ! believe, however, that both. varieties will be fous, 
and that often in the same specimen. ‘The crystalline structure of 
the hornblende is usually very indistinct. In the eastern part of 
the State, however, where this rock is associated with sienite, the 
two ingredients are often vory distinct and the texture crystalline. 
A variety occurs on Mount Holyoke and in West Springfield, in 
which the ingredients are very coarse, and the feldspar, which is 
foliated, is of so dark a color as with difficulty to be distinguished 
from the hornblende. (Nos, 1127, 1123.) The foldspar is 
arranged in stripes, like a ribbon, as in the sienite near Boston. 

The compound that has now been described, constitutes the 

wincipal part of the greenstone dikes, ridges, and hummocks, in 
lassachusetts, (Nos, 1106 to 1135.) ‘The same compound 
occurs also in other forms, as will be seen in the sequel. 

2 Columnar, This differs from the preceding variety only in 
form: for its composition is alinost uniformly the same. Nearly 
all the greenstone in the valley of the Connecticut exhibits more 
or less of a conatus at a columnar structure, except the tufactous 
variety. Yet it ig the finely granular variety, that exbibits the 
most perfect forms. A similar conutus appears in some of the beds 
‘of greenstone in the eastern part of the State, eoeety in Charlos- 
town: but these columnar masses are so imperiect, compared with 
some of those in the Connecticut valley, that I shall limit my Fe- 
marks entirely to the greenstone occurring in that valley: and as _ 
it is more convenient, [ shall in this place give the topography of 
the variety under consideration. 

Nearly all the ridges of greenstone in the valley of the Con- 
necticut, (for a reason that will appear in the sequel,) preseot on 
their western sides, a nearly perpendicular face. Usually, how- 
ever, the angular fragments that have fallen from these precipices, 
have accumulated at the bottom, so as to form 4 steep talus, rench- 
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the color of brick, with a few small imbedded crystals of feldipser. 
It is found in the same mass with common greenstone ; bit 
to have been exposed to a higher degree of heat. No. 1 
from Turner’s Falls, has a variegated base, whose nature is isot 
obvious, with crystals of feldspar. 4 

8. Amygdaloidal. This structure, like the Tithe, “is 
found in nearly all the varieties of greenstone that have ‘oe 
scribed. The following are the most common of our amygdaloids. 
(Nos. 1166 to 1175.) 

With abase of hornblende and feldspar: the first vanety of 
reenstone above described. I have never seen any of this amryg- 
daloid very regularly columnar : still it very frequently exbibite a 
columnar tendency. And it is a curious fact that the cavities oftéa , 
run lengthwise of the column, and are parallel to one another ;"s5 
that the rock resembles a block of wood, which worms have bored 
through repeatedly in a longitudinal direction. I have observed 
some of these cavities a foot or two iu length. (No. 1166.) Ga 
account of the compactness of this rock, these cavities are usually 
filled with foreign substances, such as calcareous spar, chalcedony, 

wartz, chabasie, Lincolnite, &c. The best spot that I knew of 

r obtaining specimens of this rock, is one mile directly east of 
she academy in Deerfield. Kate ie ote 

In the same ledge, as well as in other » the umygdeiond 
abounds, in spherical ‘or spheroidal eviien fled with quarts ot 
calcareous spar. t 

What particular causes produced these different forms in the 
cavities, it may not in the present state of knowledge be possi- 
ble satisfactorily to ascertain. That they were all produced by 
an elastic fluid, while yet the rock was in a plastic state, seems now 
generally admitted. Must not the different forms which they have 
assumed, be imputed to inequality of pressure? And yet the air 
vesicles in a mass of ice exhibit the same variety of shapes, some 
of them being cylindrical, some spheroidal, and some spherical: 
nor can we in this case impute their form to inequality of pressure. 
But whatever the cause be, as in both instances the effect results 
from refrigeration, may it not be the same? 

‘The most usual amygdaloid in the Connecticut valley has a base 
which appears to be wacke. It occupies, as already remarked, 
the easterly part of the ridges wherever I have examined them. 
For the most part, it is liable to partial decomposition to a con- 
siderable depth from the surface, and the imbedded minerals have 
entirely disappeared. When they still remain, calcareous spar is 
the most common. Not unfrequently, however, foliated chlorit 
occupies most of the cavities ; and sometimes, as at Turner’s Falls, 
they are filled with chlorophoeite. Green eartli, or earthy oblo- 
rite, is still more frequently present. Sometimes the base is of a 
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reddish hue; but commonly of an earthy gray. In such cases 
the rock dingly resom| Picken Maat 4 
ably: similar to, if not identical with the toudstone of some of the 
ish When the cavities are empty, the rock can 
= ‘be distinguished from some recent lavas. (Nos. 1170 to 
A these varieties with a wacke-like basc, exhale a strong ar- 
gillaceous odour when breathed upon. : 
se Song in the castern part of the State is rarcly amyg- 


daloidal. 

9% Conereted, The laccous substance above deseribed, ag 
forming the base of certain amygdaloids, sometimes contains nu- 
morous distinet concretions of the sane substance, aj more 
indurated. They are generally spheroidal ; and the concentric 
‘crusts not more than a fine in thickness. Sometimes T have ob- 
served the central nucleus to consist of a rounded mass of 
daloid enveloped by coats of indurated clay or wacke. The: 
ameter of these concretions is sometimes six or eight inches: but 
usually pot more than two or three. They sometimes occur im- 
bedded in the next variety to be described. Their most abundant 
localities, which I have noticed in Massachusetts, are in Deerfield, 
east of the village, and an Mount Holyoke, near the road from 
Amberst to Granby. (Nos. 1176, 1177.) 

10. faccous. "This embraces all those rocks that are com- 

id of nents of any of the varieties of greenstone that have 
jescribed ; whether these fragments are angular or rounded ; 
it trap sand,” or the same materials io acomminuted state. 
Sometimes, howevor, the rock consists of angular fragments of 
greenstone, cemented by calcareous spar. In thiscase itis obvi- 
ous that the spar was introduced by watery infiltration, after the 
fragments had been piled together. In other cases, it is equally 
obvious that the fragments have been melted together: for we dis~ 
tingaish the different materials of which they consist, only by the 
different colors; it being no easier to separate the rock along the 
Tine where the fragments unite, than in any other direotion : and 
1 do not suppose it possible to unite fragments 20 firmly except by 

fusion. (Nos. 1178 to 1186.) 

Topography of the Greenstone, 

‘The paris of the State in which greenstone occurs in sufficient 
quantity to be noticed on a Map, are only two. In the eastern 
and northeastern part of the State, it will be seen that there are 
extensive ranges. As we pass beyond the graywacke and argilla~ 
ceous slate that encircle Boston on the north, west, and south, we 
usually 5 ee to bo the predominant rock. Even on the 
south, in Milton, &e. where porphyry is represented on the Map 
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assucceeding to the graywacke oni) elapse ve 
narrow masses of greenstone, 





of Charlestown particularly, such masses or beds ¢ 
‘stone are common ; and some of them so large that E od 
pe sere cain Retires dete » 
. (as at ry») 
fn in veins. At Naha they axe sometines it a thy 
illaceous slate and sienite. 
be parle eta from Boston, after striking the deposit igtaaee 
aboved named, abl on ind that psig at sea 
ity ied wih ite ano exe Perinne 
place the greenstone seems to form a distinct | 
ite, the two rocks being well defined at their line of ju ei 
another place, the pa clewcory ee 
jough in such casos it is no easy matter to determine whieh 
rock should have the posteriority : But from the 
which 1 think obvious in this region, that the greenstone as been 
produced sul tly to the sienite, I think we should be castious 
in reversing Seeder without good evidence. In pci ra 
however, wo.mect with a reddish sienite counting OREN 
Seeies lore axe: ingular and rounded fragments 
give a rough sketch below, of one of sencaetan 
in Marblehead, a little west of the town. In ape ore 
of the rock is rather a red granite than sienite, being entirely des+ 
titate of hornblende. 





Granite and Greenstone: Marblehead, 


Instances similar to this are to be seen every where in the re- 
gion under consideration, And they cortainly appear as if the 
¢ had been partially melted down in the granite ; 

beat was not t enough to complete the fusi Or rather, 
may it not be probable, that the perfect fusion of the rock out of 
which these unstratified ones were produced, gave rise to the gran- 
ite: while those portions that were nha onal fused as to ad 
mit of entirely new and perfect combinations cerystallizations, 


‘Topography of Greenstone. or 


might have formed thore portions of tho rock which I call 
stone, although sone of it might as well perhaps be 
sionite, 1 an aware that itis not yer wall avcertainad, how the 


to ed greenstone i 

Exar since the formation of granite, For geology 
abandant evidence that the temperature of the interior of 

the earth has been gradually sinking, since the commencement of 


a suggestion that is so very hypothetical. 
As we proceed farther Goa ona; ‘thesicnite increases and the 


occasionally appears associated with the perfect granite, as with 
the sienite; though f do not recollect any instance where the pass- 
age from the greenstone to the granite is gradual, as is the case 
between greenstone and sienite. Generally the greenstone forms 
veins in the granite, [ have somotimes traced them not more than 
a foot or two wide for several rods, (as in Weymouth,) retain= 
ing their direction and width with almost mathematical exactness. 
In the manner that has now been described, is the greenstone of 
the Leth ial oe of the Saale larereloates bere Heatran as30- 
Ciates, as tl it memi ‘the To out 
ting Vitis of hia Tock in tat section: wosid reqece amen a= 
bor, both on account of the great quantity of diluvium that overlies 
the rocks, and the diffeulty of drawiug the line ia all cases between 
greenstone and sienite. Nor, if it be correct that all theso 
unstratified rocks are mere varieties of the same family would such 
a demarcation be of any great use; all h L could wish to see it 
done ; since in that way many facts might be brought to light im- 
portant to geology, 4 - rf 
Rarely does the greenstone under consideration form ridges or 
elevations of any considerable height. In Weston, Waltham, Lin- 
cola, Lexington, and West Carabridge, this formation attains its 
Greatest olevation; which is never a3 much as 500 foot above the 
ocean, 








The 


it may be seen extending almost uninterry 
Ct. to the north line of Massachusetts, 





egg, Maceloch, however, regards the sat stractare asa variety of 


9 4 





or dike of 1 

coincides in direction with ridian through Sundesland, and 
crosing the: CSassatiol Se ee ee fiat 
rises in Deerfield to a much greater altivuce, forming the cestera 
helbohher nee ot eel the easteru part of that 


the waters of the Connecticut. ‘This ridge terminates at 5 
Falls in Greenfield, Another parallel ridge commences at the 
same place, only a few rods distant but on the opposite side of a 
small river, (Fall river,) in Gill, and extends more than a mile to- 
wards the centre of that town, Beyond the extremity of this 
ridge, I have not found any greenstone except that which 1 have 
described as a member of the horablende slate formation. A de- 
posit of this, as may be seen by the map, commences in the north 
part of Gill, only three or four miles north of tie point where the 
nstone already described terminates. 

The external aspect of the greenstone in the Connocticut valley, 
is very different from that of the same rock in the easter part of 
wp Miata Beckist sera hee a SI es Cons eo 

nearer, of a green aspect, © presence of epidote. 
the former almost universally exhibits a gray or tae rust color, 
porn from incipient decomposition, or from the presence of oxide 
dren, 

‘The most common variety of the greenstone in the Connecticut 
valley is afine grained mixture of hornblende and feldspar. This , 
is sometimes columnar, as already described, Not ualrequently 
too, it is amygdaloidal ; though the more perfect this structure, the 
less perfect the columnar. ‘T'rap tuff is also much more frequent 
than I formerly supposed. Sometimes we find a mass of it over- 
Jaying @ mass of columns; and sometimes it forms an irregular la: 
er between the ends of successive stories of columns, A ‘en 
east of the village in Grocofield, a variety of tuff constitutes a large 

of a enstone, which in some places is more than 
a hundred feet high, I have observed this rock on the west side 
of Mooot Tom, also on Holyoke, and various other places. It 
must be carefully distinguished from the trap conglomerate, that 
has been already described as a member of the new red sandstone 
formation, lying upon the eastern side of Mount Holyoke and 
Tom. The real trap tulf contains no fragments of sandstone ; 








doubtless sometimes in other rocks. But they: 
ways quite distinct from the trap ranges of that valley « 
above. : 
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Topography of Greenstone. — “ant 
Situation of our Greenstone in relation to other Rocks, 


This subject bas been necessarily somewhat anticipated. But a 
more particular statement of facts concerning it seems desirable. 
Tt bas al been stated that our unstratified rocks occur in 
three modes : first, as ding, irregular masses: secondly, as 
overlying inasses ; and thirdly, as veins, ‘The first and last modes 
are mast com rt 

Since Weeot of ik greenstone in the eastern part of the State is 
not connected with stratified rocks, it must be referred to the Grst 
of these modes; except in those comparatively few instances, where 
it forms veins in the other unstratified rocks. I have never been 
able to find asatisfactory example, in which the greenstone distinct 
ly overlies either porphyry, sienite, or granite ;* although in nu 
ous instances I have found a gradual passage from this rock into 
the two latter. But this is as likely to take place laterally as ina 
vertical direction. Examples of this | transition between these 
rocks ae common south of the Blue Hills, asin Ranolph, Stough- 
ton, &c. 

Wherever { have acen this rock associated with the graywacko 
and argillaceous slate in the eastern part of the State, it either oc~ 
cupies veins, or protrudes itself in some other form, ai or be~ 
tween the strata, Professor Webster, however, says, that it is 
sometimes superincumbent upon the clay slate in Charlestawn.t 
It has there also the appearance of being regularly intersteatified 
with the slate. But | am satisfied that this is a prion 5, that 
is to say, these supposed beds are connected with some unst E 
masses. Yet I think it extremely proteble that some of the 
greenstone in the vicinity of Boston has resulted from the fusion 
of clay slate; and perhaps it is possible that a particular portion of 
the slate might be converted into greenstone, while that around it 
might remain but little changed; and in such a case, the rock 
might at the surface appear interstratified with the other, In such 
acase, however, we sh rather expect that the slate would be 
converted into hornblende slate ; and fessor Webster says that 
some of the clay slate in Charlestown does pass into hornblende 
slate : and L would remark thot much of the greenstone in the vicin= 
ity of Boston resembles exceedingly that variety which is associated, 
with hornblende slate : is already stated, some of it is as~ 
sociated with hornblende s! But for the most part it appears to 
have been subject to so entire a fusion that the schistose and strat~ 
ified structure is lost; and hence it seems most proper to describe 
it as unstratified greenstone: although if it be true that all green- 













*Professur Webster says that itoverties compnet feldspar in Charlestown; Bos 
ton Journal of Philowphy, vol. 2. p. 282. = ™ 


‘Bost. Journal Philosophy, vol. 1. p. 285. 
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stone results from the same source as horublende slats, ie wity ae 


difficult in some cases to distinguish between them. 
Prosessor Webster, in his excellent account of the of 
the region around Boston, states that the yeins of { 
ywacke conglomerate of thet vicinity, rn about 10° W. of 
Sou, and 0° of North. All such veins are pi ~ 
ly cotemporary origin: their parallelism being exp 
the supposition of their having been produced by the same 
‘The promontory of Nahaot presents un interesting exliibition 
nstone veins, both iu the argillaceous slate and the sienite, 
ave, however, described these veins so fully under ‘ 
that a few more facts only need he added. Only a small 
of the slate remains upon this promontory ; and this is 
by 80 many and so large veins, that nearly one ball of the sui 
is greenstone. , And yet the layers of ihe slate appéar to have 
been but little thrown out of -their original : for their 
and direction correspond essentially with those of the same rock 
other places. In such cases it seems to me impossible that the 
slate should have been solid at the time the greenstone was Ren 
ed among it, unless we suppose it to huye been cut througli 
numerous fissures: and occurrence which in the present case 
hardly probable ; since some of the veins are ten feet thick, 
ite numerous: and I cannot conceive how mere desication 
should have produced such fissures. But I can conceive how 
melted matter may have been forced through unconsolidated ma 
ils 

















without disturbing it latterly but # short distance: and pera; 

was the mode in which the veil Nahant were introduced. 

so, it is probable that the consolidation of the slate, and even its 
conversion into flinty slate, might have resulted from this imtru- 
sion. 

There is one fact, however, that rather militates against such 9 
supposition, We find there two sets of veins; one of which ia- 
tersects the other; and penetrates the adjoining slate: We here 
trace distinctly three epochs of formation of the slate and gresa- 
stone. First the slate, secondly the veins that intersect it, and asp, 
themselves intersected by other ‘veins: thirdly, those veins 
cross both the first ni veins and the slate. As to the in 
Barweeu_ the production of these three vari ies of 00k we bed 
scarcely form a conjecture. The slate having been deposited or 
gioelly from wolet, a have required a period of considerable 
fength, previous to its consolidation: But the two sets of veigs 
might have been introduced almost simultaneously ; since this 
might have resulted from two paroxysmal efforts of the same erup- 
tive force. 5 , 

The gieenstone occupying these veins at Nahant, varies in texe 
ture from the finest siliceous slate, to coarse sieaite. The velne— 
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sometimes lel to: th , and’ would be rogarded 
| sone logos ry red in ciate 


pro , particularly at a place about Gfty rods northwest of 
? pee ae The tube ait is coarse and appoars to be pass- 


‘ing, into sienite : It is divided into parallel portions by seams a few 
apart ; and looking only to this spot, 1 do not see why the 
evidence of stratification is not almost complete. But if, ax an 
al universal fact, greenstone, sienite, and granite, are certainly 
a |, it isa presumptive evidence that they never are so: 
¥ Nile ere itis reasonable to explain on other principles. 
h in the present case,there is a princi, Sates iol 
“tion of such a case as that mentioned al T refer to the 
mation of concretions in the unstratified rocks. That they are 
frequently formed in all the varioties of these rocks, tha records 
of geology will testify. Usually, however, they are ae few 
feet, ora few inches in diameter. But what reason can bo ad- 
duced why they not be produced of mountainous bulk ? Their 
origin is, indeed, obscure : but probably their formation doy 
upon some modification of the laws of crystallization. And if so, 
can tell through how large a mass of matter these Inws may 
operate, In an example of apparent stratification in our granite, 
which I shall shortly describe, we bave an opportunity of ascer- 
taining that the layers are of a spheroidal form, although ee. 
cover a mountain of no inconsiderable size. And in al 
which I have met with, it is only a part of the rock that is appa- 
_rently stratified. This is the case at Nabant. There must then 
have been a peculiarity in the cause that could thus have affected 
‘one portion of the formation and not another. In some instances 
T have explained a partial and non-continuous stratification in rocks, 
(ex. gr. limestone and hornblende glate,) by supposing one part 
entirely, and the other only partially me! te. it in the rool 
under consideration, the division of the pseudo-strata is too distinct 
toadmit of such an oxplanation : while the schistoso structure is 








always wanting. Upon the whole, it seems to me that in the pres-_ 


ent state of our knowledge, sound philosophy requires that appa- 
rent stratification in eri usually testa is , should he ptt i 
te oxamples of a concretionary structure. 
geologist who may have occasion to spend sovoral days 
Nahant, will do well to give the spot a very thorough examin 
T'do not flatter myself that I have brought to light all the interest- 
ios facts which may be there dev 3 although I have exhibit- 
enough to show it to be an interesting ficld for 
“The protrusion of the unstratified rocks through tho stratified 





ones by intoral igneous agency, now admitted by mort EeNOy SS, 
51 








Section near Tuners Falls, 


more 
de of the nstone ridge against which Connecticut 
3, a Tile Velow Tue Falls, and by which its 
Ge northwest to fee ne the western oe 
, the sandstone erops out beneat! tone, dip- 
perhi 20° or 25° east. After passing erate. case this 
we find at the mouth of Fall River, another variety of the 
mounting upon the greenstone at an angle of about 
tis, Sipping easterly by that quantity, and running nearly 
south. Proceeding in direction, the sandstone 


a similar variety of slaty sandstone dipping 
Fecha i Torieivs eiamnGetoce Haine red, some 

gray, some fine |,and some coarse |, appear, a5 we 
rie along the a shore, with a dip pote 40° and 50° 
for more than a imile. “There we strike a somewhat more el 
ridge, which appenrs on both banks o i is 
brecciated indurated sandstone, deseril 
new red sandstone, whose strata are somewhat saddle 
the north shore, though quite indistinct. Beyond tt 
shores for some distance ar¢ less bold, and no rock b 
half a wile, When it again appears, the direction of 
becomes east and westf/and the dip from 80° to 40° south, 

_ only the horizontal edges of the strata can be shown on the sec 
tion. But when we come within 200 rods of the mouth of Mil- 
ler’s river, the sandstone slate or’ shale is saddeuly bent of 
several degrees on iis eastern edge, so as to dip westerly. Onthe 
southern bank the yery spot where the flexure takes place is visi- 
ble. Advancing towards the mouth of Millor’s river, the 
dip rapidly incrcases, and within a few rods it approaches 
‘Then for a considerable distance succeeds a ae 
in which I could perceive no marks of stratification, For a few» 
rods beyond this rock, diluvium hides the rock in place, and then; 
before reaching Miller's river, wo strike a formation of gnvis, 
hornblende sate, and mien slaty with granitic gcse and 
which constitute the western margin of the gneiss range of Wor- 

_ cester county. The strata of these socks, atthe mouth of Miller's 
fiver, and on the east bank of the Connecticut, omer now 

ae 
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poe nthe theory of the origin of 
wish to show more particula 
netone and ke neateis I 


masses, 
Sees ea 
the ‘mode in which ses ue in the 


‘occurs. On the wostorn ‘Mount Toby, in 
Deiintiacase: cummuee oe 


the “ig striate 
strata 5 cannot say 
th perc en itaing, the dip’ be 


ie = vSolpoken | 


we meebwie ioe sence several places, (althougli not 


oe, : 4 
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easy to find,) passin nds she grecpatone with adipof Shee a0 


. 


ney 


pan 


On the opposite side of the mountain the strata are sometimes 
found elevated 50° and even 60°; as may be seen where the stage 
road Northampton to Belchertown crosses the greenstone 
ridge; and as we recede from this ridge, towards the east, or south- 
cast, the dip diminishes. In the west face of Mount Tom, we 
find the pol Sot passing under the greenstone at a dip from 15° 
fo 20°: but on the cast side of the mountain, it is no greater; 
and, therefore, Lcannot say that this eminence has a wedge-shaped 
form, South of Tom the sandstone both on the east and west 
sides of the greenstone ridge, bas a less dip than in the cases above 
mentioned. Still, however, the greenstone seems to form a mass 
futerposed between its strata. 


Are we to gis. long, cidge of prenein 





f no extending 
New Haven to n, as a vastdyke, or as a bed, or simply 


ae & pi 3 mass? Ite it ae (though not 
greater than the Cleaveland dyke in England,) and es- 
pecially its ‘width in some places, will hardly permit us to 
call it a dyke, as geologists usually employ that term. A atill 
stronger objection in the minds of many, would be its 
formity in direction to the strata of sandstone, Bot near 
‘ern extremity, it is obvious that this conformity is in a 
ure lost. For Holyoke, running nearly cast and west, 
crosses the strata in some degree: or rather, these same 
which farther south bave their western edges elevated 
greenstone, on the southern side of Holyoke, have 
western edges raised ; although, as the mountain makes 
curve to the right, the strata appear to be conformed to its 
‘Upon the whole, however, while we must admit, it seums lo me, 
that this extensive range was originally protruded through the strata 
of sandstone in the same manner as dykes are, yet it may be bet- 
ter to regard it as a protruding ridge, rather than apply a term to 
it which has not edly been so extended in its meaning, 

Gesuine and distinct veins of greenstone in the new red sand- 
‘stone of the Connecticut yalley, are not common. In Massachu- 
setts I have not met with one; but in Connecticut they are more 
common. The following is a sketch of a case of this kind, which 
I wok several years ago, in a ledge a little east of East Rock, near 
New Haven, on the turnpike road from thence to Middletown. 
Most of the ledge is a red rather coarse sandstone, from 20 to 30 
feet high. The lowest stratum isa fine grained red sandstone ; 
the next above it, a coarse gray sandstone, about six tage tick. 
The rock at from the observer 7 so that it mast be rop- 
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flexure to the protrusive force of the greenstone, 
dMevated to te day Bight? whe eee 
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Jusction of Greenstone and Sandstone: Moant Tom, * 
Chemical Effects of Greenstone upon other Rocks. 


In other parts world, it is acommon case to find the 
rocks lying in with the greenstone, esscatially in 
their for a greater or less distance from the of 


junction, This is most striking where the limestone is the rock 

invaded by the trap. Similar effects are not wanting in the rocks 
Massachusetts, that are traversed by greenstone. 

pears to me that they are hardly as common or striking as in 

countries ; judging from the descriptions of geologists. One rea~ 

‘son may be Sg preenstnn here rarely comes in contact with lime- 

stone. ‘The wing are the principal examples of this phenom- 


enon which I have met with. 

The influence of ystone veins at Nahant, in convantit'ae 
gillaceous slate into flinty slate, and where carbonate of lime was 
present, into chert, bas beon fully described under gray wacke. 

Professor Webster describes a mass of trap, in Charlestown, as 
superincumbent upon a rock which he calls compact feldspar, 
‘which has many of the characters of clay slate, and in the im- 
mediate vicinity of the trap rock has a degree of hardness, a com- 
pact structure, and fracture almost like that of hornstoue,—the slate 
seams to have undorgone a great and remarkable change.’* 

Tn season for the present edition of my Report, I have received 
i Dr. C. i antens an pe seo t of a dyke of 
* Greenstone )' traversing the gray wacke conglomerate in 
Roxbury. It is a Mr. Dudley's farm nearly ippecsi the seat of 
Gen. H. A. S. Dearborn, Esq. The strata of the conglomerate 
there run N, W. and S, E. and dip N. E. 30°; the dyke runs 
north and south and dips 80° W. Avthe top of the ledge it is ten 
feet wide and nine feet at the bottom: the ledge being #1 feet in 
perpendicular height. The conglomerate near the dy gence 
an abundance of serpentine. 2 3 


+ Boston Journal of Philosophy, Vol. 1. p. 28%. 
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In the Connecticut valley the most striking chemical effects 
duced upon the sandstone by the greenstone, are induration, 2 ‘ 
ular structore, and ef ‘of color. In the 17th vol. of the Am, 
Journal of Science, ; aes bidet ee} a 
esting example of al ts, as appear 
eatin ile long, at" Rocky Bill about three Biles. sd 
Hartlord, "The trap is here superincumbent upon the , 
and this sae pedaeh ied the ty nd Oren - 
lowe the j ; from that depth, ba 
firmer ae color grows iehith the red vanishes and ic became 
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fire with steel : 
almost or quite destroyed.’ a 
“But this is not all’ At the depth of about two feet, 


the 
‘ous,and loses the appearance of sediment 
Prony sett ety 


‘pumerou: 
‘This vesicular structure is stil! more remarkable in the trap, ex- 





the relative position of these rocks: 
Tected thar the sandstone is upparmost. 
times filled with some mineral, as carbonate of tiny 
introduced ; but the red’ color of the rock 
‘sometimes, however, it is not easy to disti 
al'sandstone from trap, without close inspection. Yet in most cas- 
5 the line of junetion is distinct, and the schistose structure of the 
sandstone isnot lost. ‘The greenstone, as already mentioned, is in 
these jnstances much more vesicular than the sandstone, and to an 
woknown depth. The cavernotts base, the cavities not bring usu- 
Olly filled, differs but little from indurated clay; and some citeam- 
‘stances have led me to suspect that the-rock in fact consists of ar- 
is Sindstone or shale, which has been fused, 

A little below Turner's Falls on the Greenfield shore, the junction 
of these rocks may be advantageously examined, where they occu- 
py the same relative position as above mentioned ; that is, the sand- 
stone isithe superior rock. ‘T’here it dips from 40° to 50°: but 
did ndt perceive if it any cavities ; tor is the red colof or the fissile 
cha: destroyed. Connecticut river here has worn away nearly 

_ all the sandstoné, except an occasional patch, for one or two miles: 
but where these patches remain, a fine opportunity is afforded for 
observing the’ junction. And in some places ¥ noticed that small 
rounded massés of the tinygdaloid wore partitlly entangled in the 
sandstone » as if, when the melted mass of greenstone was’ 











than the latter, ei pe 
When the water is low we haye an instructive exhibition 
Junction of with the subjacent sandstone at Titan's Pj 


in South Hadley. A considerable part of the trap near the 
stone is a breccia ; and one of the ingredients is clay, indurated 
most to the hardness, and exhibiting the light gray color of horn 
stone, although not exactly that ay oops py ifa mixture 
of limestone in the original rock be ial to its production, 
‘This seems rather i formed the paste in which are = 
mented dark pieces of tap. This rock extends bata short 
tance upwards from the line of junction. . 

‘The most interesting effects at this spot are exhibited, however, 
in the sandstone beneath the trap, Like that near Hartford; 
two or three feet its schistose structure is in 2 great measure oblit 
erated, altl its stratification remains. It is also of a light gray 
color. On ing it, it exhibits a semi-crystalline 
bearing considerable resemblance to some varieties of fine nd 
granite, io: 170.) But the most curious fact of all is, that this 
rock its in some places a decided tendency to a columnar: 
LI cannot say, indeed, that any perfectly fo ism can be found. 
‘Still the sandstone exbibits several unequal tides of a prism, per- 
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caceous: this y where it occurs near the | cap 
hardly be ished from mica slate. (Nos. wim) i 
will refer only to two localities of this rock, viz. at Tumer’s 

and at the north ead of Mount Tom, at the spot where the sketch 
on 421 exhibiting the junction of the two rocks, was taken. 
Can be any that these examples are in fact « partial 
conversion of the sandstone into mica slate by the heat of the 


greenstone ? 
1 know of but one place in the valley of the Connecticut where 
‘comes in contact with limestone; and that is in West 


carbonic acid is ex) |, leaving the argitlaceous and silicious mat~ 
ter by itself. Probably this was the eflect of heat: though J am 
not very confident that the tripoli was produced in this manner, A 
part of the limestone at that place is much indurated, so 03 
ta possess almost the brittleness of glass broken. 
. Mineral Contents. ed 
Ic is not unexpected, ‘ifying, to find in 
ea sein iecneaad sachin na 
In describing the new red sandstone I have given an account of 





Seis cf tatowel These veins extend into the 
stone a considerable distance. But for the particular i 
would refer to the description already mentioned. 


‘System of Geology, vol. 1. p, 17% 





eset cas p alt) ober 
goes eed Beet an never to my knowlege sesseetrie epee 
Connecticut valley, Generally it 


goren but sometimes it occurs in wey tre wl 
though often crystalized. At Breed’s Hill) is w tocality 
abst tis Botts ope ats Nabiatly saline’ 

~ The cavities of Sanegeacios ‘fare sometimes pena 


foliated: mineral “cae ery nen! 
potter ced and sometimes invest calca- 
(No, 1173.’ ‘A little below ‘Turner's Falls in’ Gill, 
jst at the enputhrof Fall Sie eee, is the best Jo- 
cality of this mineral with which I More fre- 
gin tha ‘caves aro occupied with a chlorite, and. the 
Broa this kind are very common along the eastern side of 
7s seein cpap pemconseplenet emis Fh 
tn Der South Hadley, Northampton, and West Spring~ 


aus ipoauen just referred to at the mouth of Fall River, oc~ 
curs the rare miizert}ebloropboele > which has not to my knowl+ 
cage (sents cape other Jes this side pee 
tis al it in the projecting, mass of greenstone that appears at 
pa junction of the Choneotod and theenall river just mentioned ; 
east bank of the later; and the 4 — can hardly be mis- 
St one desirous of finding it. ‘This minoral, when the 
becomes & ned eH rae he enh lt 
ex, neal lack, ta ex} i, 

tas laste dark brown oie seethes 
the —often half an inch and sometimes more than an inch 
in dinmoter,—exhibit a fibrous structure, the fibres radiating from 
‘one or more centers in the same nodule. ‘The mineral is easily” 
scratched with a knife and the powder is of a dull color. 
When fractured, however, it appears brittle. Sometimes calea+ 
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have observed structure in specimens. seems 
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Boston, particular 
the valley of the 
just described, on 


stone, 

Aogite of an iron black color and in_ imperfect crystals or im. 
veins, is sometimes, met with in the, tufaceous greenstone of the 
Connecticut valley; a3 at a spot one mile east of the village of 
Deerfield. 1 

Several varieties of the quartz family are found in the green- 
stone of Massachusetts, principally in that of the Connecticut 
valley. Limpid crystalized quartz is found frequently in the form 
of geodes; and sometimes these crystals are amethystine, of a del+ 
ieste though not very deep color, This amethyst has been ob- 
served one mile east of the village in Deerfield : on the same 
three miles south of this spot and east of the village of ly 

3 on Mount Holyoke: and in West Springfield. Ac the 
latter place the crystals are sometimes sinoky.. (No. 1117.) , 

‘The quartz that occupies the cavities of greenstone, as ata spot 
a mile east of the village in Deerfield, is sometimes tabular ; and 
the folia are quite thia and delicate. Sometimes it is radiated, 
and not unfrequently it contains tabular or prismatic and radiating 
cavities, once occupied by a mineral. The radiating cavities were 
perhaps once filled with ‘Thomsonite ; at least they resemble that 
tmineral in form. I have seen them three or four inches in length, 
and crossing one another from, different centers. 

Chalcedony is not an uncommon. mincral in the qecemone oh 
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has been confounded with that mineral: and Idare not say that it 

exists in our © Nor am 1 sure that laumonite occurs as 


far north as Massachusetts, although the greensione in the vicinity 
of New Haven contains it, As to chabasie there is no doubt but 
it bas been found in Deerfield, one mile east of the village. It is 
always erystalized, and almost invariably in the primary form, an 
obtuse rhomboid. The crystals vary from 1-50th to T-4th of an 
inch on their sides ; and these are grouped on tabular and pseu- 
domorphous quartz, oo prebnite, and on the greenstone : either in 
fissures, or more commonly in the cavities of the amygdaloid, This 
mineral seems to have entered these cavities forthe most part at a In~ 
ter period than many of the others with which it is associated. For 
often we find it ia the upper part of a cavity whose lower part is 
filled with another mineral ; but never in a reverse order. The 
amygdaloid in which this mineral occurs is extremely bard, and 
shence the chabasie has been preserved. It is, however, quite dif- 
ficult to obmin good specimens, 

Jo the amygdaloid on the east side of the greenstone range in 
Deerfield and Greenfield, | have observed a few rather poorly 
characterised radiated specimens, exceedingly resembling the 
Thomsonite of Scotland. 

Jn the greenstone one mile east of the, village in Deerfield, a 
mineral occurs, closely alliéd in external characters to stilbite and 
heulandite: and hitherto [have described itas stilbite. Bat in its 
erystalline form it differs from both those species, and indeed from 
any known mineral, I shall, therefore, venture to describe it as 
new ; and L take the liberty to dedicate to your Excellency, as the 
patron of science, under the name of 

LINCOLNETE.. 

‘This mineral occurs in minute yet very distinct erystals, which 
are right oblique angled prisms. “Three trials on as many crystals 
with the common gonometer, gave the following results for the an- 
gles of the bases. 











First crystal : Angles A, A, 61°. 
Angles B, B, 119°. 

Second crystal: Angles A, A, 61°. 
Angles B, B, 120°, 

Thirdcrystal: Angles .A, A, 61°. 
Angles B, B, 120°. 





‘The mean result of all the trials 1 have made does not vet 
much from 60° and 120°. Bat this may vary from the trath half 
adegree; 1 think not more. ‘The bases are commonly bright 
enough for the application of the reflective goniometer. wor vo 


‘the lateral faces. 
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lector. (Nos. 1200 to 1204. ‘ 
At the same spot in Ds Id a radiated mineral occurs, 
sometimes perfect spheres, of the size of an ounce bullet, 
may be Lincolnite, though perhaps it is stilbise. 
‘This same radiated mineral is found at Bellow’s 
mont, encrusting gnciss. On examining some 


It isobvious from the preceding description, that this mineral dif 
fers from stilbite and Heulandite, only in its crystalographical char~ 
acters. Stilbite erystalizes in a right square prism. ice rc 





ibly result from any modification of stilbite 
is, therefore, as much reason for making 
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this mineral a distinct species, as there was for separating Heuland- 
pei! rcralopean bere oh asa 


pai ae Sh am ey that st a 
ceodingly multiplied species by di is of the stilbite of Hauy. 
Beudant, bes in the last of of his mineralogy, . 
has made no less than Gi stilbite, Healandite, ¢ y 
hypostilbite, and spherostilbite ; the two last being a by him- 
self. He su that when the same elements combine in dif- 
ferent and definite proportions and under different forms, they 
should constitute different species ; although in external charactors 
they differ but slightly; and surely no scientific man can object 
to this tle But recent discoveries have shown that the 
same elements, combined in the same proportions, are capable of 
erystalizing in forms incompatible vith each other. "This may 
prove to be the case with some of the new species separated from 
stilbite, and with Lincolnite among the rest. Yot at present ic 
Lan as well entitled to jact name as Heulandite, and better 
in hy post ind spherostilbite, whose crystalline form has not 
been ascertained : much better also than epistilbite, since the con- 
troversy concerning it that has been carried on in the European 
Journ When this subject shall be better understood than it 
mineralogists may find it necessary to reform the list of 
spocies ; nor can we now say which of them must be stricken out. 


Theoretical Considerations. 


‘There has been so decided a change within a few years in the 
opinions of geologists ns to the origin of the trap rocks, and there is 
now so general an agreement in regarding them as igneous products 
of early times, that a prolonged discussion of the subject in this 
place will not be necessary. 1 shall only state the leading argu- 
ments in support of this opiaion, that will apply to the greenstone 
of Massachusetts. , 

1. The resemblance in external characters between some varie~ 
ties of our greenstone and the products of existing volcanoes. The 
renee are the most striking in their resemblance. In the 
valley of the Connecticut it is easy to collect a suit of specimens 
of this description, that could hardly be distinguished from speci- 
mens that are frequently brought from the craters of volcanoes; ex- 
cept by the greater freshness of the latter. Let a man pass from 
Bridgman’s tavern in the southeast part of Amherst, to Granby, 
over the east part of Mount Holyoke, and in the pastures by the 
road side, he will see hummocks ofamygdaloid so much resembling 
Jaya, as to remind him of the Phlegrean Fields. And a similar 
Appearance is not uncommon in other spots on the east and south~ 
east sides of Holyoke and Tom. 
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Some writers regard the minerals peculiar to our greenstone, 
enidence 


such as chalcedony, the zeolites, prehnite, augite, &c, as 
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must He our choice between nen unless we can show that both ~ 
pears then rwetales concerned in an work. 


the nie which melted matter, forced from. pseray 
‘among consolidated strata, would have assumed. What but a 
wedded attachment to tale then, can prevent us from ad- 


ming their i oni ry f a 
ical effects o, me mn erste 
rocks. V refer here to the iideecal ian cur greenstone bas 
vated, broken, and dislocated the strata in some instances, rein 
which it has been protruded. The section at Turner's Falls, ex~ 
hibits a good example of these effects, as well as similar effects of 
the primary rocks, ‘hich Just will be noticed fartheron. Nearest the 
greenstone on the upper side, we find the val to be greatest, grad 
ually diminishing as we recede from the rid) ‘That this increase 
of dip resulted from the protrusion of the greenstone, is evi= 
dent, it seems to mo, from the fact that pisar that rock the 
is less, corresponding to that of the formation generally. A 
lar case I have deseribed on Mount Holyoke in Belchertown. 1 
have also given drawings of loss extensive, though not less de- 
cases of the agency of a mechanical force upon the strata 
in juxtaposition with the greenstone, whereby a portion of these 
strata is upwards, at Charlestown, Northampton, and New 
Haven, All these facts, it seems to me, admit but one explana~ 
tion: and irresistibly lend the mind to the conclusion, that a foree 
must wit eae in the interior of the earth, urging the greenstone 
superimposed rocks in a (uid or sermi-fluid state. 
5 he chemical effects of greenstone upon the stratified rocks, 
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At Nahant we hava seen that it has converted clay slate into: 
slate: in Cha mn a similar change has taken In 
Connecticut valley, much of the sandstone in 

greenstone has become vesicular and some of it is highly indu- 
rated ; and in one case at least, somewhat columnar. Its red:color 
too is often destroyed, its texture rendered somewhat crystalline, 
and the micaceous varieties partially changed to mica slate, In 
one case, also, limestone is converted into tripoli ; that is, its car- 
bonie acid is expelled. 

Now it requires no labored argument to show that such effects as 
these could have resulted only from the intrusion among the strata 
of rocks in a state of fusion, or intensely heated. It does not 
require even a practised geologist to draw this conclusion: forthe 
facts, hail they exist, impress every man who observes them 
> this belie 

occurrence of serpentine on the sides of a greenstone dyke 





iy wacke conglomerate in Roxbury, as described by Dr. Jack~ 
i, 8 another interesting chemical effect of the trap. Indeed, I 
know of no other possible mode of explaining this case but by ige 


a . 

jen the isle I cannot see that any thing is wanting to prove 
the igneous origin of our greenstone. It may be asked, indeed, 
how it happens, that while existing yoleanoes throw up their 
matter in a conical shape, greenstone forms a continuous ridge, 70 
or 80 miles long, with no appearance of a crater or craters. ‘There 
is reason to believe, indeed, that the mode in which greenstone has 
been erupted, was considerably different from the operation of ex- 
isting voleanoes ; and that probably the protrusion took pluce under 
an immense weight of water: nor can it be imagined how a com 
mon voleanic force, which acts in the direction of the radii of a 
circle, should thus operate lineally. But it is easy to conceive, 
how the shrinking of the interior part of the carth by refrigeration, 
faster than the exterior, would produce such lincar apenings, into 
which the melted matter from benesth would readily force its way. 














ent state of our knowledge we cannot come nearer the truth, than 
to consider this columnar structure as one of the forms of a con- 












slight, for a small extent, a8 not to be 

should I account for the laminar disposition of the 

and I shall» the same explanation to some 1p 
pea a sienite and granite of the Statc. I 
cases T have traced out a concretion of mou 
bulk, and thus found « confirmation to the theory 1 am ad 








authors who were jj int of geology, that its jar 

po ee scientific description. jor are logists 

exactly agreed as to its meaning. term porphyry,’ says. 
Maceulloch, ‘is applied to a rock in which crystals of common 
feldspar are imbedded in a simple or compound base.” ‘The 
word porphyry,’ says a writer in the Edinburgh Review, ‘signifies 
at present a rock having a compact basis, through which are scat 
tered crystals of some other minerals.’ ‘Since the time of Wer- 
ner,’ says the Dictionnaire Classique D’Histoire Naturelle, * most 
mineralogists confine the name Porphyry to rocks with a porphy= 
roid structure, composed of a paste of compact feldspar more or 
less mixed, which eorelopes crystals of feldspar ordinarily whitish.” 
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ulloch, that ‘the term hy 
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Mineralogical Characters. 
1. Compact Feldspar. (Nos, 1206 10 
doy other 


more or less chang: substances a 
it, forms, | believe, the basis of all the porphyry i 
At any rate, I have found none the of whic 
to fase with a common blowpipe this fact, in connection 
with another, that the great mass of our porphyry has a base of 
well characterised compact feldspar, has satisfied me that this is 
the predominant ingredient in the whole of it, But this compact 
feldspar, both that which forms the paste of porphyry, and that 
which contains few or no feldspar crystals, varies exceedingly in 
color, in toughness, and in the ease with which it can be fused. 
to what but ao admixture with more or less of other minerals, 
we impute these differences ? 
to me, that in the present state of geological science, 
may take it for granted, that compact feldspar has once been 
J. But what was the original rock from which it was pro- 
duced? Judging from the present constitution of the earth’s 
crust, we must suppose that rock to have been one in which feld- 
spar only predominated, but did not exist alone; or in some cases 
erhaps, the feldspar formed only a small proportion of the whole. 
The melting down of such rocks would produce just such varieties 
of compact feldspar as we find to exist. Sometimes they would 
be almost pure, while at other times they would contain so much 
silex, or other earth, that they could scarcely be inguished 
from hornstone, jasper, quartz, &c.; and their fusion would be 
quite difficult. 

Now it seems to me that there is too close a resemblance be- 
tween this a priori reasoning and facts, to permit us to regard the 
former as mere hypothesis. It obviously gives us a clew to the 
whole history of compact feldspar, and prepares us to expect as 
great anomalies in its characters as can present themselves. 

‘Compact feldspar in the vicinity of Boston forms deposits of 
considerable extent: I mean that variety which is so deficient in 
erystals of feldspar, that it would not generally be denominated 
porphyry. It is true, however, that a careful examination of 
rock, almost always detect these crystals init ; and sometimes 
polishing will bring to light a porphyritic structure where it was 
not previously obvious. Hence I have not hesitated to reckon 
compact feldspar as a variety of porphyry. The variety most 
wanting in feldspar crystals usually lies between genuine porphyry 
or sienite on the one side, and graywacke on the other. A de- 
posit of it thus situated, extends from Medford to Malden. An- 
other strip of it may be seen in the south part of Dorchester and 
Roxbury, and in the north part of Milton and Dedham. ‘The 
same range, probably, appears and forms hills in Necdbom and 
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|, where some of the rock has the aspect of gr 
‘This variety sometimes assumes a yellowish ti 
and this appears to be one of the purest 0 
and the one, which, if any, will answer dire 
1206.) A dark gray color is another that prevails; 
times it js obvious that the rock embraces fragments of in 
slate, perfectly incorporated with. the feldspar. 
riking and very common variety is red, of various shi 
brownish to blood red. ‘The latter variety abounds in 


where ledges of it may be seen a litle north of the 
and an interesting exhibition of it is made at the 


for the Baston and Worcester rail road in Needham, 


semi-transparent porous glass. ‘They corres; protty 
their aati man she ituilee of Sebibere describe be 
Berthier in the 36th volume of the Annales de Chimie ot 
Physique, and which he regards as a’ distinct ies from com 
act feldspar, and which dant has since deseribed as such. 
lowever, it seems to me that if we make a distinct species of 
this v: , we must make a dozen others the compact feld- 
spar of Massachusetts. He would erect this into a new species, 
chiefly because it differs from feldspar so much in composition, 
But if compact feldspar had an igneous origin, should we not ex- 
pect its composition to vary much according to the greater or leer 
quantity of foreign substances that happened to melt and mix 
with the feldspar: nor would this be a reason for making distinet 
species, so long as the constituents of feldspar predominated. 
¢ specimens of our compact feldspar of a reddish color ox- 
hibit traces of a schistose structure, and are even traversed by 
thin veins and layers of quartz. These melt with great diftieulty. 
‘These are the principal varieties of color that I have met with 
‘in the non-porphyritic compact feldspar of Massachusetts. When 
porphyritic, however, it exhibits several other predominant colors, 
whieh will be mentioned in the proper place. 
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2. Antique Porphyry. (Porphyre antique, AL. Brongn 
This i 
Romane Tae | 


that used in the monuments and ornamental 
cients. As to this point we have the testimony of Prof. A. Brong- 
niart, who quotes * Chelsea near Boston ;” asa iy of porpbyiy 
and says that © it entirely resembles the antique porphyry.” le 
might bave added that bly as many, if not the same varieties 
occur in the vicinity of Boston, as were employed by the ancients. 
‘The specimens which I have placed in the collection, and the most 
of which are polished, will render this statement probable. For 
Tcould obtain so many varieties during the little tine that T ha 
spent in examining this formation, how extensive a suite might be 
Hae cess age by long and careful research! - 
‘ compact feldspar that forms the base of these 
wahon, fafigiesand shades of soles nate ¥ om a 

“elegant, is a light groen, as occurs in an len; 

Nos. 1254, Be 1257,) or the deeper green that I have met 
with in Milton. (No. 1256.) Red of various shades is a still more 


frequent color. (Nos. 1247 to 1253.) A reddish brown is some- . 


times met with. (Nos. 1240, 1241, 1243, 1258.) A nearly black 
color more often: (Nos. 1234, 1235, 1236.) A gray color some- 
times: (Nos. 1 1242, 1244,) and 2 purple color rather sel- 
dom. (Nos. 1232, 1233.) The imbedded crystals aro usually ofa 
light color, sometimes white, sometimes brown, and sometimes 
enish. Generally they are foliated, very rarely compact, and 
inguished from the base chiefly by the color. 
3. i lt a Be and two or more 
minerals . (Nos. 1258 to 1262.) Feldspar and quartz are 
the two minerals present ; but I have noticed usually small plates of 
ica. Sometimes it is very abvious, indeed, that this rock is interme- 
te between sienite and porphyry. In other words, it seems to be 
the former rock partly melted down into the latter, The porphyry 
of the Blue Hills is chiefly made up of this variety; though some 
re formed porphyry is found there. ‘The quarts isusually 
iyaline and smoky, and sometimes it forms the only imbeded min- 
eral; the feldspar being all compact. In such cases especially, 
where the base is of a light color, the rock exceedingly resembles 
tmichytic porphyry ; (Nos, 1261, 1262,) and it will hardly admit 
‘of being polished for omamental purposes. That a porphyry, 
which, by being thus associated so intimately with sienite, is proved 
to be one of the oldest varieties on the globe, should so much re- 
semble the most recent variety, proves that similar causes have op- 
erated in its production at different and very remote periods. 
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third sn Eon inertia sere from 
is 


nty, 
Bh nearly or quite to the coast. 


orth it is succeeded by sicnite, and the two rocks aro 30 ¢losaly 
connected that the line between them is very obscure and irregu= 
lar, I am satisfied, Lowever, that this porphyry range has been: 
usually represented too wide. This is the range that will proba~ 
bly furnish the best varieties for ornamental purposes, whenever 
the public taste shall create a demand. 

re is reason to suppose that this range once extended much 
farther east than at present. For Hon, H, A. S. Dearborn in- 
forms me that Halfway Rock, lying in the ocean several miles 
cast of Marblehead, is porphyry. Indeed, specinen No. 1264, 
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ean TH: spay sagen pinkpetoe 
phyry:in ato, we mot with, Now as 
par hence in the direction of the Malden and Lyon 
phy range continued easterly, 1 infer that it did once reach so 
3 (and perhaps does now beneath the ocean ;) nor can we say 
how much farther, We see here from whence tho 
hyry pebbles that are 30 common the southern shore of 
buses Bay, and on the islands of Nantweker and Martha’s 
J Fry mange south of Boston oceapies much more of 
the en chat’ just deseribed ; and yet 1 doubt 
contains so much genuine porphyry. 11 extends with some 
parent-interruptions, (though 1 doubt whether there are any real 





nterruy from Natick to Hingham, through if Need- 
baie m} Milton, Betowaee Quincy, ec rutin 1 
_ have not found it, however, in the latter place, and have marked 





the deposit of this rock ia Hingham as insulated from the rest. 
This patch is chiefly compact feldspar. ‘The range, it will be 
seen, embraces the-greater part of the Blue Hills, the mast ele- 
vated land in the vicinity of Boston, its highest point risi 
than 700 feet above the ocean, But it is only the upper part 
this mountain that is composed of porphyry, and by no means the 
whole of its summit neither: for sienite is frequently. found there. 
The porphyry is chiefly that variety which has a trachytic aspect, 
totes ardently intermediate bewween porphyry and sienite. 

Ihave met with rocks approaching to porphyry in no other 

laces in the State, except one or two. In the sienite of Whately 

found a vein of compact feldspar two or three fect wide; but 
the foliated structure of the feldspar was not entirely obliterated, 
In the argillaceous slate of Guilford, Vt., a quite distinct porphy- 
roid granite occurs, and with it well characterised greenish com- 
pact feldspar. ‘These rocks are so obvionsly fer imperfectly 
melted down, thnt 1 have thought it best to describe them under 
granite, and to place the specimens (Nas. 1467 to 1470) among 
thove of granite. A specimen (No. 1211) of the Whately com- 
pact feldspar will be found in the collection. . 

Geological Position. 

Of all the questions that have exercised tho ingenuity of geol- 
ogists, none appear to me more Ai fet lexing and unprofitable than 
those which they have raised and discussed relative to the primi- 
tive, transition, and secondary character of porphyries. Ia read- 
ing Homboldt’s remarks on the transition of porphyries, in his 
Essay on the Superposition of Rocks, I have been reminded of a 
man benighted in a quagmire. Every effort whielr he makes to 
‘extricate himself, only plunges him in deeper. Am I asked 
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inquiries in to the 
unstrati sho And if this were all that’ peers 


ry is made, whether they are primitive, transition, o 


secondary, a 

be respect to the relative | 
seantiere shed ldo rh sl otal 
to say, because teeta vee ace have fiien ender my observation. 


tel ; 

older rock and jally passes into’ porphyry. is 

however, ix associated, both on the north and conchae 

pel pei) and in all cases, so far as Uhave bapa 

ca above the sienite, and there isa gradual transition 

Tees th tro sk ‘This fact is most obvious in the Blac Hill 

, where one is often much to decide whether the 

bo siecite oF porphyry. sienite in these eases, however, 

it is important to remark, is never so fur as T know, that variety 

consisting of compact feldspar and hornblende, which occurs as & 

member of the Cag family of rocks, but that variety composed 

essentially of feldspar, quartz and hornblende, which i connected 

with granite. Hence 2 infer that our belongs to the 
oldest varieties of this rock that have been bed, 


Mineral Contents. 


Although in South America, according to Humboldt, porphyry 
forms the matrix of gold and some other metals, yet, in general 
this rock is remarkably destitute of foreign minerals. It is s0 in 
Massachusetts. In Malden it contains a little specular oxide of 
iron, and this is the only mineral hitherto announced as ocew 
init. A careful examination of specimen No, 1222 with a mi- 


Origin of Porphyry. a 
croscope, has led me to the belief that it contains a minute quantity 
of native gold. ‘The quantity is so very small that an assay can= 
not be made of it: yet it certainly bears an exact resemblance to 
native gold. The specimen is an extremely bard variety of com- 
orci approaching flinty slate, from the Blue Hills. 1 
should not allude to this circumstance were not the porphyry of 
South America rich ia this metal. 


Theoretical Considerations. 


P , or rather its base, has more the pppeernaes. ot ha 
ing = ome melted than any of the unstrati ~ rocks, Soa 
perhaps some of the vesicular traps. It has been thought by 
some distinguished writers that compact feldspar ought 0 be re- 

rded as a mineral species distinct from common i 
ee soda is found in it more frequently than potassa, and often 
exclusively. But one has only to examine the analyses of theso 
two substances, to see that in this respect there is great diversity 
among both varieties. If compact feldspar is common pot or 
albite that bas been melted in connection with other minerals, we 
ought to expect, as I have remarked in another place, that its 
composition would not coincide with that of common feldspar. 
‘And that it does result from this change in common feldspar, 1 
can hardly doubt, when J ofien see specimens that have not en- 
tirely lost their foliated structure, being intermediate between the 
two minerals, And then the chemical effects that have been pro- 
duced on other rocks in the vicinity of compact feldspar, (exam- 
ples of which have been mentioned under greenstone.) clearly 

int us to an jj 8 y- 
bai have ee 5 ‘clusidated the argument in favor of the igne- 
‘ous origin of all rocks that are porphyritic, drawn from the chem= 
istry of the subject. If that argument be valid, itis obvious that 
it will apply with peculiar force to the rock under consideration. 

It ts not uncommon to meet with specimens of porphyry that 
exhibit traces ofan originally slaty structure in all or a part of the 
materials composing it. ‘This clearly points us toa slaty rock as 
the source from which porphyry was derived. And sometimes 
fragments of this rock, along with fragments of compact feldspar, 
flinty slate, &c., are scattered through tho mass as if partly 
melted down; very much as fragments appear in the slag of a fare 
nace. They seern to be all but incorporated with the paste, and 
the whole mass presents an appearance ofa more perfect chemi- 
cal union than any rock resulting from aqueous agency ever ¢x- 
hibits, unless it be eotirely crystalline. - 

Under what peculiar circumstances the matter composing por- 
phyry was indurated, so as to prevent the greater part of the mass 
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variety, and might Us bave been described bebe granite. 


‘The original specimen to which Werner applied the name sien 
of oe Eeypacs mente se er Olsopaoe Renae eae 

the (ian monuments, such as 's 

"e Piet ae But this rock, it is now well known, is 

it a red granite with black mica and a very small proportion 
horablende ; a rock quite different from what Werner su; . 
ps pean occasioned almost ee confusion in gov seat 

riptions. re proposed a F 
mount Sinai in Arabia is ceragcged of pared sienite, he Tepe 
to change sienite into Sinaite: but geologists have unfortunately 
neglected the hint. 
Mineralogical Characters. 

1. Feldspor and Hornblende. This differs from greenstone 
by the predominance of the feldspar: and yet it is obvious that in 
respect to many specimens, and even very large deposits, it is dif- 
ficult to decide whether they should be referred to the former or 
to the latter rock, fo almost all cases both the ingredients are 


« 
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more orfess line : though sometimes, ae at Nahant; the feld= 
spar seems to be passing to a compact stae, ‘The bornblende is 
choeveniaisly black ; the foldspar white, greenish, and yellow- 
ish, (Nox. 1271'to 1285.) ve 

T apprehend kee a careful examination of the specimens of 


this variety, nearly all of them would be found to contain more or 
Jess quartz: but quartz and feldspar, when seen througt a micro 
scope, resemble each other so much, that it is not easy to decide. 
Atany rate, this.variety insensibly admits quartz and mica foto its 
composition, and thas ‘imates to granite, It is hardly ne~ 
cessary to say; that on the other hand it passes into greenstone. 
‘This variety, although clegant, is rarely wrought for ornamental’ 

poses, on account of the proverbial toughness of the horn- 


2. Feldspar, Quartz, ane Hornblende. ‘This variety em=- 
braces hereL ant the sienite in the State that is employed for archi- 
tectural purposes, including the quarries at Quincy and those om 
Cape Ann, Feldspar is the most abundant ingredient. This is 
foliated, and commonly of a grayish, bluish, or yellowish color. 
A hyaline quartz, varying in color fom quite light to quite dark 
gray, is very uniformly mixed with the felds 30 a8 to exbibit 
homogencousness in the midst of variety. In general, the horn~ 
blende, which is black, is very sparingly disseminated, and hand 
specimens often contain not a particle. Indeed, over extensive 
tracts I have sometimes not met with any, Henee I regard this 
hornblende as an unessential ii lient; and consequently have 
arranged under this variety a rock very common in the vicinity of 
Boston, differing from that just described be: Began! of 
hornblende. It is most common a considerable di: south of 
Boston. in the counties of Norfolk and Plymouth. In some in- 
slances, as may be scen by the specimens, Nos, 1286 10 1308, ~ 
the feldspar is flesh red, or a liliac red, and in others of = blood red 
color. Its great resemblance in structure and composition to the 
Quincy and Cape Ann sienites, and the remarkable absence of 
mica, have led me to associate it with the variety under considera- 
tion: and in face it forms a part of the same range. 1 distinguish 
this rock from granite only by the absence of mica: yot-it must 
be obvious that this mark isnot very Lorca 

Sometimes the feldspar in this compound of that mineral and 
quartz, is nearly or quite compact, I have observed this variety 
most frequently in the north part of Essex county, asin 
and Newbury. A like compound is connected with the sienite of 
other countries. 

3. Feldspar, Hornblende, Quartz, and Miea. | In this qun- 
lemmary compound we have a still nearer approach to granite. 
and generally it passes into granite by the disappearance of horn- 


2. 





sctibed, porphytie “Kone ou al tia eect 
a3 sionite in Massachusotts, specimens: 
pit Litente epee 
of hornblende 5 ‘man; ‘ists wou! ‘it as pore 
phyritic granite. Bud fe opecinons ara Poiana 
A inssralaxted/snzsces ef totnpane oriclcts aca talent aaa 
rd this mineral as more decidedly characteristic of our sienite 
an hornblende. If this be present and the mica almost or en- 
tirely absent, I have little hesitation in regarding the rock as geo- 





found a variety in which the imbeded feldspar crystals are of a 
very rich bronze color, approaching in appearance to hypersthene, 
but when this rock is smoothed its aspect is too dark to be ele- 
gant. (No. 1343.) 

5 lomerated Sienite. (Nos. 1350 to 1358.) ‘This is a 
‘most interesting variety on account of the bearing which its char~ 


— 


~~ 
a5 
| acters have upon the theory of the formation of sienite. I have 
tet with it chiefly in the compound No, 3, just described. ‘The 
rock in general does not differ from that variety ; but it contains 
rounded masses of the oldest stratified rocks, [tis in fact a real con- 
rate ; and in some places the nodules areso numerous thas it 
very much the aspect of the coarse pudding stones of the newer 
rocks, The nodules vary in sive from the diameter of half an 
inch to that of six or eight inches. They ure not smoothed, like 
the pebbles in the more recent conglomerates, by mechanical at- 
trition: but they appear like masses of rocks that have been part} 
melted down by heat, In almost all cases hornblende predomi 
nates in these nodules: and often they consist of distinct horn- 
blende slate. Sometimes they contain mica in considerable quan- 
tity, and more rarely they consist chiefly of quartz and mica, the 
former in excess, forming a kind of quartz rock. Feldspar is also. 
frequently present, especially in those cases where the schistose 
structure is indistinct : and sometimes the nodule appears to be only 
a variety of sienite in which the feldspar is in a smaller guaniky 
than usual. Upon the whole, I think 1 have ascertained the pres 
ence of hornblende slate, mica slate, and quartz rock, in these 
nodules. When the rock is broken they are knocked out without 
difficulty, like the pebbles from acammon conglomerate. 

‘The theoretical inferences deducible from these facts I shal! re- 
serve for the sequel. 

6. Augitic Sienite. The presence of hornblende in this rock 
and the absence of have led me to call it augitic sienite rath- 
er than augitic granite; although in position it is associated with 
granite. ‘There are two varieties. The firstis composed of black 
hornblende, greenish augite, and yellowish foldspar; all the ingre~ 
dients except the feldspar exhibiting a very distinct and lively erys- 
talline structure. This variety occurs in the northern part of 
Belchertown. ‘The other varity, which T have found only in 
bowlders in Amberst, consists of augite and feldspar; the 
former being so arranged in the latter as to present the appearance 
of letters. (Nos, 1362, 1363.) 


Topography of Sienite, : 
The castern, and northeastern parts of Massachusetts most 
abound in sienite. A large part of x county is based upon it, 
asare several towns inv Middlesex. On the south of Boston it 
mon over a large part of Norfolk county and some part of 
lymouth. A glance at the Map will show where it prevails most 
extonsively. In all these places it forms hills of moderate eleva- 
tion with no very striking characters. Its particular situation in 
respect to nee and granite I have already deseribed in 

treating of the former rock. - 
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cating a similarity in th 
Pseudo-Stratification of Sienite. 


At one of the quarries of this rock at Sandy Bay, Cape Ann, 
on the road from thence to Squam, a remarkably fine example may 
be seen of the division of this rock into persia porta] Their 
fhickness varies from two inches to two feet, and great facility 
is thus,afforded for quarrying the stone. . 

As this apparent stratification extends only a few rods, while all 
the rest of the sienite on the Cape that 1 have met with, is un~ 
stratified, we cannot regard this ease as real stratification. J eon- 
sider it an example of the concretionary structure on a large scale. 
But it is unnecessary in this place to dwell upon this explanation, 
since I have already discussed it in treating of a similar phenome- 
‘Bon in greenstone. 
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Veina in Sienite. ‘ 





‘These are numerous and various in their probable mode of pro 
duction, as well as in their composition. Some of them might 
properly be denominated, * veins of segregation :"* ‘as they seem 
to have been formed by a separation of parts during the gradual 
passage of the mineral masses into a solid state.’ In most cases 
they appear to consist only of harder portions of the rock, which 
become visible only by the wesrere of the surface, when they 
are left in projecting ridges, and at a little distance cannot be dis- 
Ginguished from injected veins. I presume that it will be found in 
all cases, that these veins differ somewhat in composition from the 
rest of the rock: and indeed, in some eases this is obvious, as 
they contain more or less of a foreiga mineral, such as epidote or 

warty. 

3 ‘The greater part of the veins in our sicnite consist of materials 
foreign to the nature of the rock, and introduced subsequently to 
its origioal production. 1 do not say subsequantly to its consolida~ 
tion: for it bas appeared to me possible, that while a molten mass 
of rock, say sienite, was in an incipient state of refrigeration, tnat- 
ter of a similar kind, still more intensely heated,anight have been 
injected into it so as to form veins. And the very near approach 
which some of the veins in sienite and granite exhibit to veins of 
Segregation, bas led me to the suspicion they might have been 
produced in some such way, rather than by the filling up of open 
fissures subsequent to the consolidation of the mass of the rock. 
However, very many of the veins in our sienite were obviously 
produced in the mode last mentioned: for we find that lateral 
slides, sometimes of considerable extent, have taken place along 
the course of the vein; and this could not probably have been 
done till after a considerable degree of induration. 

No substance is so common in the veins of our sienite as epi- 
dote. Yet the veins of this description are far less conspicuous 
than others, because they are so thin, Often they are easily 
mistaken for mere scams. ‘Ihe epidote is commonly very com- 
pact and resembles greenish compact feldspar: it has noi, how- 











€ver, the toughness of that mineral, and it melts rather easily bo- 9 


the blowpipe into a tiack enamel. Sometimes the epidate 

of these veins is semi-crystalline and well characterised. 1 think 

that the lateral slides in the sienite mentioned above, occur 

more frequently in connection with these epidote veins than with 
any other. 

‘The other substances composing veins in our sienite, are gran- 


*Sedgwick’s Anniversary Address before the Landon Geol, Soc. 1651, p. “a 
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© Veins niecite: Whately. 


Ga le civieaaly tie obi v8 

again by c. Hence we have bere granito and sienite of four 
epochs: Ist the rock of sienite itself: 2d the vein a; Od the rein 

6, protruded subsequently : and 4th the vein ¢, inj 
At what epoch the vein d cut off a, a, we have no means of ascer- 
taining; only that it was previous to the formation. of the vein ¢, 

nce this is not affected by the lateral slide apparent in a, a. 

loch says that ‘there have been granites found where a 
a third granite traversed a vein of a second and different 
“one, which had previously traversed the mass ofa Gret.”* The 
preceding sketch proves a fourth production of granite: for there 
can be no doubt but the sienite of Whately isa variety of granite 
Bat if the aa above made, relating to the successive pro- 
i i yet the rock which they 
state, be admitted; we need 
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not suppose any long interval between the formation of these veins. 
However, I co not place ee h in the suggestion to 
make it the foundation of any im 
‘ The on pees following stot tl 15 ——. Elite 

isa VoIn o| ir, two inches at its 
but it ramifies at the other end and almost di rs. a, b,c, 
Are veins of epidote,on each side of which me sienite bas become 
indurated 60 25 €9 present sédeer"on fice of the rock an 
inch or two in width; the epidote ere line in thickness. 
‘These veins have cut off the feldspar vein and produced an 
echellon movement of the central 
other rock enclosed in the sienite 


We have here only two successi ations of granite, though 
the epidote veins were protruded at a third e} And the lat- 
eral movement of the sienite by these veins, indicates, it seems to 
me, that although the rock was consolidated at the surface, yet 
not probably to any pet depth, when these epidote veins were 
injected ; otherwise I cannot conceive how such a movement could 
have been produced. A slight heaving of the waters of a stream 
would hreak and produce various slides in the ice on its surface 
when it was quite thin: but let the river be frozen nearly to the 
pete, and such movements would be produced with gront diffi- 


cul 
Tho following sketch was formerly inserted in the 6th 

of the American Journal of Science: butsuch a curious 

of echellon movements have been produced in the grani 

a, a, &c. bb, &c. by the epidote veins, d, d, &c. that [) 

deserved a place here, The sides of the ‘rock rep 

bout 4, G and 10 feet. cls a fragment of some strat 

imbedded in the sienite and eut through by the vein 6. The 

width of the granite veins varies [rom one to 21-2 inches. 








‘Veins in Sienite > Whately. -———— 
Ttigeasy to conceive how the detached portions of these 
Aide might be brought into alignment, (occ 
allusion above made to military I they could” 
have been thrown into their oe the 
rock was in a Guid state, [ am toc t th 
must have been consistence enough in the 






pro} 
ple where it 


1) Or 

: new red sandstone, repose upon it, At least this is the impression 
fr have received from all the examinations which Ihave made of 
“our sienite; although I cannot refer to particular spots where 

- various rocks are brought into the relations that haye been 
‘The low levol ot which our sienite is placed, has caus- _ 

very much covered with diluyium, so as to bide its 

other rocks, Yet in all cases where this rock oc= 

it between the oldest granite and greenstone, or the 

Z ‘ified rocks. Hence I infer that a portion of the mate- 

which ite is composed, under certain circu 

be , were converted into and that these circumstances existed 
generally in that a of the melted granite nearest the newer 
rocks. Orif we suppose it erupted at a different epoch 
from tht tain causes always forced it upwards between 
newer rocks. Or if we suppose it to have re- 
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Sienite. 451 
sulted from the malig oe the stratified rocks, then 
perfect fusion i 


their more or less difference which we 


find between granite and sienite. But of this last 
in-the sequel. 


Mbscral Contents, : 
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by different writers belong ; since in such a case 
different names to the same rock. 
which is best characterised, is in 
barren of simple minerals: not quite so much so, however, as 
phyry. By far tho most common mineral is epidote ; whose cl 
acters and mode of occurrence [ have poi si out. The sienite 
used for architectural purposes from the of Boston, contains 
Jess of this mineral than any other variety in the State. 
is an interesting variety in the feldspar of this rock. In 
Beverly a years since, a considerable quantity of green feld- 
spar was obtained from a rock near the centre of the place. The 
bronze colored feldspar of Cape Ana has been already described 
and that which is of a lilac color in Hingham. In Charlestown a 
@ variety occurs in which the prisms exbibit stripes of various 
colors, and some have proposed for it the name taenite, on ac- 
count of its resemblance to a ribbon. On Holyoke and Tom I 
have described a variety of trap in which this mineral presents a 
similarappearance. According to Professor Webster, hy persthene 
occurs in the sienite of Hingham along with hornblende. Ame- 
thyst is said to exist in the same rock in that place. y 
In the sienite of Beverly, fluate of lime and zircon have been 
found; and the former mineral in the rolled masses of this rock 
in Seekonk. In that of Charlestown Prof. Nuttall discovered 
arragonite. Prehnite, according to Prof. Webster, of superior 
excellence, is found there in the sienite: and that gentleman has. 
recently informed me, that be has discovered in the same 
‘very superior specimens of chabasie and laumonite. 
‘T have the satisfaction to state,’ says Dr, C. 
letter Intely received, ‘that 1 have found a vei the 
“ Cambridge, consisting of calcareous spar, serpentine, 
umonite, and chabasie. ‘The three last occur in very handsom 
ecimens crystalized. The calcareous spar occurs crystali: 
generally in the form of dog-tooth spar. It is of a honey yellow 
color and is very brilliant.’ s 
The veins of quartz abounding in delicate erystals in the sienite 
of Northampton and Whately, have been mentioned. Associated 
with these, L have sometimes found « mineral crystalized in fou 





Sienite is very rarely found in Massachusetts in continuous veins 


"nother rocks like granite and greenstone. Sometimes, howsver, 


ay I have formerly stated, it penetrates sienite of « different va~ 
riety, or ¢, in 80 many directions and in such lange 
quantity, that the rock so penetrated is divided into numerous frag 
jing a kind of breccia, Even in these cases, the sienite 
veins, contains but little hornblende. ‘Upon the 
a origin of sienite from 
of its veins, is 
, 
In the conglomerated sienite whieh has been described, how~ 
I think wo have a peculiar and forcible argument of 
fusion of this rock heat. Some oth 
also result from the i 
ite details than have a \ 
* sienite in the oastera 
the 
in their characters that they seem to be only a variety of si 
This in the valley of the Connecticut that the most i and, 
striking facts on this subject are developed; and in that valley 


Whately is the place that most particularly claims attention. The 
following sketch will give an idea of the situation of the 
there. Ltis the northern point of @ range 


a 





co 
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extending through Hatield and Northampton southerly: and it 

here abuts against a limited deposit of hornblende slate, whose 
run nearly N, EB. aod S. W. as a, a, and stand nearly per= 

(pendicular to the horizon. rs 

© This slate is succeeded on the west by niica slate, , }, 8, which 


, ie 





indeed, sometimes alternates with the hornblende slate. On the 
eastern side d, d, d, the sienite and the slate are covered by the 
diluvium and new fed sandstone of the valley of the Connecticut. 
‘The sienite and hornblende slate are elevated not more than 100 
or 200 feet above the general level of that valley: but directly 
west of these rocks the mica slate rises more rapidly into ridges of 
tuch greater elevation, forming the eastern margin of the id 
range of the Hoosie mountain. 

Now T have been led by an examination of the spot just de- 
scribed, (whose length is 3 or 4 miles and breadth less than one,) 
to conclude that the si was formed by the melting down of 
the homblendeslate. Linfer this chiefly from the fact that this 
rock, as has been described, contains nodules of this slate, ap- 
penne as if rounded, not by mechanical ‘ition, but hear. 

hy it should happen that the fusion of this slate should give 
rise to the production of feldspar, we may not be able fully to 
understand. And yet, if we suppose the horoblende slate to be 
composed of hornblende, mica and quartz, as it sometimes is in 
Whately, or thatit alternates with mica slate, as it does there, 
we shall have in the materials melted down, all the “Keer 











gredients of feldspar, viz, silex, alumina, and potassa. A 
degree of heat may be all that is necessary to enable these el- 
ements to enter into the new combination that is necessary to the 
woduetion of feldspar. At any rate, I think I am not mistaken 
in the fact, that as the imbedded nodules in the slate approach 
more nearly to sienite in their characters, and recede from those 
of slate, the greater the quantity of feldspar. What can this cir- 
cumstance result from, but from the greater degree of heat to 
56 
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which such nodules have been subject? ‘Their losing in so great 
n degree the slaty character proves that they have been more 
melted, 5 
circumstance lends in my opinion a plausibilicy to the 
pees suggestions. Towards the northern extremity of the 
jornblende slate above described, and at leasta mile distant from 
the sienite, we find the slate composed of compact feldspar and 
hornblende ; and its schistose structure almostobliterated. There 
is alsoa tendency in the rock to divide into columnar and rhom- 
boidal forms. Now in these facts we see, it seems to me, the ef- 
fects of a heat sufficient to produce a partial fusion of the rock, 
but not am entire obliteration of the slaty structure: suficient for 
the prod: of feldspar, but not for its erystalization. All this 
indicates a source of heat of great power at a small depth where 
probably genuine sienite exists. 

There is another fact which I have noticed in one portion of 
this sienite, that lends still farther support to these views. Two 
miles south of the spot where the sienite and slate meet, I observed 
the traces of an obsolete stratification in the former rock, ran- 
ning in the same direction as the basset edges of the slate, indi- 
cated on the preceding sketch by dotted lines, There is noactual 
division of the sienite into parallel portions but only the marks of a 
former division by a sort of segregated ridges. “The existence of 
the nodules of the sienite proves that the fusion of; the rock 
was never complete ; and in these faint traces of original stratifi- 
cation do we not see evidence of the same fact ; and in the coin- 
cidence of direction between the strata of hornblende slate and 
these marks, have we not presumptive evidence of the origin that 
J haveimputed to the sienite ? 

‘These various facts and inferences have led my own mind to 
make another inquiry. Do we not here seo the reason why one 
part of adeposit is sienite, and another part granite; that is, a 
rock destitute of hornblende? When the fusion ofa rock is com- 
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it, still more certainly would such be the result. Whether the 
position of sienite in other of the world is similar to that in 

\ the pla consideration, I know not ; nor can I say wheth- 
ee th i¢ eastern part of Massachusetts will throw any light 
upon tl speculations, 

‘This suggestion, as to the ground of difference between sienite 
and granite, derives some support from the great scarcity of crys 
talized minerals in the former, compared with those in the zt 
Tcan imagine no cause for this difference so probable, as an 
‘or less perfect fusion of the materials, ‘The history of porphyry 

~ _ leads the mind to the same conclusion. 

r ‘These hypothetical views I om aware aro new, Batt 
been led to form them from the facts that have been detailed 
and if they are thought by geologists to deserve consideration, 1 
hope that facts derived from other deposits of sienite and granite 
‘will be brought to light to prove their fallacy OF correctness, 








18. onanite. 


Having included under sienite all those unstratified granitic com- 
pounds which contain hornblende as a constituent, the definition 
of granite becomes easy. It is, indeed, the common definition, 
which makes it to consist of quartz, feldspar and mica, Dr, Mac~ 
colloch adds hornblende: but it seems to me that this destroys 
the usual distinction between granite and sienite, Granite may, 
indeed, contain disseminated crystals of hornblende, as of garnet, 


so great that it must be regarded as a regular constituent of the 
Kal do 













granite about to be described, 


Mineralogical Characters, ll 


4. Common Granite. This variety embraces nine tenths of the 

Ve granite in Massachusetts. All those compounds of quartz, feld- 
and mica are included Ia it, which differ only in the size of 

gredients, in the greater or less perfection of their crystal= 
line swucture, and in their color. In these respects they do dif- 
almost infinitely, as may be, seen by the numerous specimens 
from, various parts. of the State in the collection. (Nos. 1372 to 
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1461.) Generally the quartz is gray, sometimes smoky, sor 


times blue, and sometimes yellow. The feldspar is 
lowish white ; sometimes green, as in idge 5 







luc, as in Leverett ; sometimes tinged with purple, asin Pali 
and more often flesh colored, as in the coarse granite fo 
Blanford, Westfield, Amberst, &c., and in the finer ponies 
ite in the southeast of the State. The mica co 
monly ‘of a silver color; sometimes of a straw PES en 
h; sometimes of 2 brown color; sometimes black ; 
times rose red ; and sometimes it is presto, arin Ravenel 


Norwich. wt 

In rong the ingredients vary from that of masses one and 
even two feet in ire, to those so small that they can be dis 
tinguished but with difliculty by the naked eye. granites: 


that possess a fine grain are tho only varieties hat are employed 
for architectural purposes. ‘Fhe coarsest yarieties are generally 
found in veins. 

2. Pseudomorphous Granite. This is a variety that exbibits 
a structure so peculiar that 1 have thought it deserves a distinct 
notice, Suppose the quartz and feldspar requisite to form a coarse 
granite to be united inio a solid mass. Suppose the mass to be 
now penetrated in various directions by the blade of a thin knife, 
and the cavities thus produced to be filled by tes of mica not 
more than one fiftieth of an inch thick. these plates 
would form solid angles, they would not intersect one another; 
and so it ia in the rock. ‘The smallest fragment of the quartz and 
feldspar are often separated by the mica; but I have never seen 
‘one plate of that mineral intersect another. ‘The solid angles. 
which these plates form in the quartz and feldspar, however, 
pear like the projecting angles of crystals, and hence J have 
plied to this granite the term pseudomorphous. ‘The mica is us= 
ually of a deep bronze color and often the plates are four or five 
inches across, (No. 1462.) 

3. Porphyritic Granite, (Nos. 1463 to 1470.) In this va- 
riety, besides the ingredients composing the mass of the rock, and 
which are quartz, feldspar, and mica, distinct imbedded erystals of 
feldspar are superadded. In Europe the basis of this rock is said 
toybe fine grained: but in Massachusetts it is more commonly 
rather coarse grained. 

Perhaps the most remarkable porphyritic granite in the State 
oceurs in place in the west part of Hay rd. (No. 1465.) Itis 
4 gray rather coarse granite with white feldspar, and the imbedded 
crystals are often two inches across; and being white, they give 
to the rock a striking appearance; and it has actually been mis~ 
taken by some writers for a congkaimapeh 4 

In Chester a large protruding mass of granite in the west part 4 
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of the town is porphyritic. The imbedded crystals are much less 
than those just iaeatbed and of a ey color. ‘The rock resem- 
bles porphycitic ag but lacks both the laminar and stratified 
structure, (No. 1463.) 

Probably 2 part of the rock which I have described as porphy- 
ritic sienitc in the south cast part of the State, as in Ablonions 
North Bridgwater, Fair Haven, &e. may more properly be regard 
ed as granite. Indeed, as this rock is usvally destitute of horn- 
blende, perhaps the whole should be regarded as granite. 4 

A el eculiar porphyritic granite occurs in the argillaceous 
slate of Guilford, Vi. just without the limits of Massachusetts. 1 
should have described this rock as a porphyry, were soot obvi- 
ously a granite that has been partially fused. We ean easily trace 
the gradations from the perfect granite to a rock composed of com- 
pact feldspar and imbedded masses of quartz, (Nos.1467 to ie 





At first we perceive nothing peculiar, except that the granite ¢ 

hibits occasional spots of feldspar of nearly a milk white col 

and a little indistinetness in the foliated structure of the feldspar. 
‘At length the feldspar becomes nearly all compact, and the mica 
reduced in quantity, is disseminated in the mass as well as th 
quartz. Finally, the feldspar is perfectly compact and only grains 
of ss cee in it. The rock now begins to assume a slaty 








structure, seems in fact to be argillaceous slate that has under- 
gone a fusion. The unchanged granite in this case is fine 
grained, form a beautiful stone for architectural pur- 


28, 
ate may be seen by the specimen, No. 1455, that the granite 

in the quarries in Pelham, New Hampshire, exhibits a porphy- 

}aspect, similar to that just described, But 1 have not visited 
ity and cannot say whether all the circumstances above 
ribed exist in that place. 

A. Grophic Granite. (Nos. 1471 to 1480.) In this variety, 
which consists of quarts and feldspar only, the ingredients are 
usually in lengthened prisms, so that the cross fracture presents 
the appearance of written characters. It is the of the 
French geologists. Dr. Macculloch thinks it occurs exclusively 
in veins. But that is not the case in this country, unless every 
protruding mass of granite be regarded as a vein. In the coarser 
varieties of our erenitépa ition of the mass—generally a small 
proportion—is graphic : and there is no well marked line of 
tinction between the vari “This is particularly the case in 
respect to the pseudor wee so common in Conway, 
Goshen, Williamsburgh, esthampton. In Goshen a few 
years since, [ found a specimen which afforded so perfect an ex- 
qraplosoflite graphic ar t in this rock that 1 thought it 
deserved to have its su pied. t : 
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Topography of Granite. 

Probably there is not a town in Massachuseus in which more 
or less off does not occur, cithor in situ or ax bowlders, 
‘And no rock is. probably so generally known as this: though the 
term is often very loosely applied, 

‘To begin with the eastern part of the State: it will be seen by 


ca slate aud gneiss on the other, near the 
dover to R, and, Generally this 

no hills of much altitude. Obviously 

by currents of wator, In elevation it is | 
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slightly from the alluvium to the graywacke; still more as we 
~come upon the greenstone and the sienite; still more to reach the 
ranite, and still more in the region of gneiss. The height of 
land between the ocean and Connecticut river, is not attained till 
wo pass west of the valley of Worcester. A glance at the sec- 
tions Soe o eng this rt will vender these statements obvi+ 
ous. (Plates XVII and XVIII.) 

"The southern part of the range of granite above spoken of, is 
fine grained and passes into sienite, especially in Rhode Island, 
In the vicinity of Providence it is extensively wrought for archi- 
tectural purposes. The splendid columns of fine grained white 
granite in the Arcade in that city, were obtained from a quarry in 
Johnstone, 5 miles northwest of Providence. *They are twelve in 
number,’ says Dr. Webb, ‘cut out of solid blocks, 21 feet long, 
3 feet in diameter at the base, and waigh 11 tons each, It 
quired 11 yoke of oxen to draw each one into town. Itis 
Jated that it would have taken one man upwards of six months to 
have wrought one of these columns. ‘The stone for the first five 
locks of the Providence and Worcester canal, was also obtained 
from this quarry.’ 

‘The broad deposit of granite marked between Narraganset and 
Buzzard’s Bays, consists chiefly of the common varieties. Much 
of itis extremely coarse. But in some he ag at Fall River in 
‘Troy, the grain is fine and the rock well adapted to architecture, 
Along the western border of this range the rock appears in place 
in great abundance ; but a3 we pass easterly, the surface is almost 

entirely covered with bowlder stones, mostly of granite. On its 
- horthern margin, however, where we approach the graywacke, the 
~ loose blocks of this latter rock are so accumulated upon the gran- 
‘ite, and the country is so nearly level, that it is impossible to as- 
certain the limits of the two rocks. As we fe asterly into the 
region of the Middleborough ponds, the difficulty increases ; and I 
have put down an extensive patch of dilavium in that quarter on 
this account, In the vicinity of New Bedford and Rochester the 
same difficulty has perplexed me in ascertaining the limits between 
nite and gneiss. Nor shall { bo disappointed if the lines which 

have finally settled upon should need material alteration. 

I will be seen that I have connected the Fall River range of 
gpie on the east, with the sienitic granite in Cohasset, Hing» 

am, &c. ‘Two facts have led me to do this. In the first place, 
us we pass from Marshfield through Pembroke, Plympton, and 
Carver, to Wareham, we do occasionally meet with a ledge of gran- 
ite: and secondly the bowlder stones are nearly all granite. Tt 
will be seen, however, thit a great part of this region I have 
marked as diluvial. a 
‘The Map will show, also; that I have extended a strip ef granite 



















460 Scientific Geology. 


from Plymouth into Barnstable county as far 
and carried another branch into reels tr 
highest ridges in the south part of 


stable counties. And although in no far rams 
‘or two exceptions, have I found rocks Se such is the 
‘size and number of the bowlders as co sun 
never been far removed from the fee at 3 ear 1 
bekere that ete ie hamlet 
probably in some places, which have not i ne 
they may be found at the surface. Ce Cal coe 
imences, 0g nearly half people da bedi rd “= 
‘appearances are peculiarly indicative ite ledges. ‘they 
Seanad nearly to the village of F ao As we go castward 
ey ae less striking, until we reach the town of Brewster, whe 
aT have shown under diluvium, there is reason to suppose | 
‘tered crest of a ledge prec 
T am aware that it woul been accordant with truth to 
reese pe Cod as diluvial, But my rule 
to exhibit that stratum when I could ascertain the 
rocks beneath it. Others must judge, whether the evidence of 
the existence of granite in place, in the region under considera 
tion, is probable Soong to justify me in the ve taken. 
‘That gneiss range in the central parts of the § th lies 
east of the Worcester mica slate, abounds in 
masses of granite: but I have thought it useless =p 
resent them on the Map. My opinion is, that it ia ing 
the granite increases in quantity until the gneiss 
length disappear. 

‘he Worcester range of mica slate contains numerous 
beds of protruding masses of granite ; some of them of 
terest, on account of their adaptedness to architectural 
It must not be expected, however, that in all cases a de; 

aie will be found in the precise place where one is marked on 
in this mica slate. In Worcester the spot thus fe 
isi ‘nt led to mark out the true situation of an interesting 
of granite: the only one which I bave discovered in re) 


art of the mica slate, The spot in Harvard, also, rey 
depot of remarkable porphyritic granite. In Ww 7 
‘Tyngsborough, the spots colored as granite, indicate ‘oni 


humerous masses protrude in that vicinity. In Pelham, 
intended to mark the bed whieh is now extensively quarried Io 
Pepperell, Townsend, and Lunenburg, [ intended only that the 
beds marked should stand as the representatives of numerous veins 
and masses in those towns. The the 
726 marked in Leominster and Worse Tn 

é former to the latter place, granite is very abundant: .'s 
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mica slate, sometimes for a considerable distance, disappears. A 
spot marked in the south part of Fitchburg, is intended to desig- 
nace the large hill of granite that farnishes 30 fine a building stone 
in that town. 

Except in the northwest part, I have colored no spot as granite 
in the extensive range of gneiss in Worcestarcounty. That it ex- 
ists elsewhere I doubt not: as on the top of the hill in Spencer, 
where one sees the granite obviously protruding through the pseudo- 

neiss strata: but lieve that much, which in that range has 
Boon called granite, is nothing but granitic gneiss, It is only after 
Jong experience in examining these rocks, that the difference is 
porceived between granitic Shad and real granite. 

In the northwest part of this gneiss range, especially in the lower 
part of N. Hampshire, we find the gneiss changing into mica 
with occasional masses of cobicefeila extent of fine grained 
ite, generally excellent for economical purposes. ‘The 
granite and mice slate which are there marked, are not intend 
to represent the exact relative position and quantity of the three 
rocks, but only to show that such a succession of is found 
there, and that the mica slate and granite occupy a propor= 
tion of the surface. i; 

narrow range of granite extending from Amherst to the 

north line of the State, occupies an intermediate level between 
the alluvial bottom of the Connecticut valley, and the high ri 

of gneiss that valley on the east. Itis an extremely 

coarse granite, and for the most part occurs in the form. of veins 

or irregular masses in mica slate and gneiss. And in some places 

rocks very much predominate and we lose sight of the gran- 


‘The patch marked as granite in the argillaceous slate of Guilford, 
‘Vt. has been described in giving the mineralogical characters of 
this rock, I would add, that the beds are somewhat numerous, 
although but one is rej nted on the Map. The deposit in 


Chester has also been described. The range ext Con- 
way into Connecticut, alone remains to be notit occu- 
pies the space between the sienite on the east, a1 , slate 


on the west. More or less of the slate is intermixed with it through 

extent; and on the west, and towards the south, this 

abounds and predominates, The strips of mica slate running 

the granite, are intended merely to indicate the fact that they 

do thus penetrate it, rather than to give an exact representation of 
the particular places where this takes place. 

For the most part the granite of this range is very coarse, 
Not unfrequently, bowever, very coarse and very fine granite are 
associated. In the granite patch extending from Norwich to 

nu 
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Chesterfield, (and which implies only that beds are Z 
peat ee oa ee tibsee fee ee 
State; the plates of mica being sometimes a foot or a feotand a 
half across, It is these coarse granite veins that are most prolit 
oe of an = character, enon x 
‘or the most part tlw jite range occupies a i: or 
rather it is ype pene the loves and the highest of the: 
rocks a ch pare eae Sage cent oe of the 
jite in ', Williamsburg, , Westhamp- 

rae hi eteceay others of the pare ash ire: State. 
‘Their altitude, however, is only a few hundred fect ; and is far in- 
ferior to the hills of mica slate lying immediately to the west. 

Upon the whole, all the granite in Massachusetts lies romarkably 
low in respect to other rocks ; and one cannotavoid the inference 
when he examines its situation in almost all cases, that the obra- 
‘sion of the stratified rocks may have brought the granite to light. 

Tn the conglomerate of the new red sandstone, at the south end 
fe mountain in DeerGeld, many of the nodules consist 
of a: ep eety of flesh colored graphic granite, Whence it 
originated Tam unable to conjecture. 


Pseudo-Stratification of Granite, 


Lhave met with but one distinct ox: 
ture in the State: but it 





8 

tinct stratification. It is also crossed by numerous seans, nearly 
Pe peat to the horizon, not having any uniform direction 5 
am the apparent strata do not correspond on 

sides of the seams. This seems to result from their elevation or 
depression on the ite sides. I satisfied myself, however, that 
the pseudo-strata on all sides nearly to the slope of the 
hill, being horizontal at the apex, and extending over the si 
like the coats of an onion, If this be a fact, it shows conclusively — 
that this bill of granite is an enormous coneretion. ‘The con 

wie layers, however, do not extend to every part of the hill: and 
this fact proves that there is no real stratification in the rock. 


Phenomena of Veins and Irregular Protruding Masses of 
Granite F 


The only modes in which I have met with granite in Massachu- 
setts are those of veins and protruding masses. In some instances 
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5 ie arco parallel planes are seen between the strata of 
rocks; andona st view, seem interstratified. But 
careful examination bas always shown me, that such masses either 
cross the strata ina slight degree, or contract and expand like 
veins; and seem indced to be veins coinciding nearly with the strata 
of the contained rock in direction. Lean hardly say that 1 have 
met with granite as anoverlying rock, though a few casos, which 
will be described farther on, exbibie this rock in a near approach 
to such acondition. 








lity of Now Bedford: and in the 
southern part of the gneiss range in Hampden and Berkshire 
counties. Mica slate is penetrated by them and broken up by 
protruding masses of granite, at almost every step, in the granite 
range on the Wit celt Noaeipicn, particularly in. of 
Westfield, Blanford, Russell, Chester, Norwich, Williamsburgh, 
Westhampton, Goshen, Chesterfield, Whately, and Conway. Tn 
talcose slate they are very rare: in hornblende slate not common: 
in micaceous limestone sometimes met with: in serpentine I have 
never found one. In granite and sienite they are very abundant: 
and almost always the ingredients are much coarser than the gran- 
ite or sienite that contains them. 

For eight or ten years past 1 have been in the habit of taking 
rough sketches of those spots which I have met with, where gran= 
“ite veins and protruding masses exhibited any peculiarity which L 
supposed might be interesting to geologists. Of these cases I 
shall now give an account. {[ doubt not but a very great number 
besides these might be discovered by careful research. But to 
search them out requires a great deal of labor and patience. 

Tr ought to be premised, that in x jority of cases, the 
intrusion of granite yeins seems to hi ed litle dis- 
i i ot mi to have 
nitic matter, with- 

_ out materially affecting the walls, except to unite with them ehem- 










beforehand any definite order that will be adopted. The most 
that I shall attempt will’be to bring into juxtaposition those cases 


that are analogous. a. ‘a 


a68 e 

‘The sketch below represents the manner in which the: 
‘of the mica slate lie m contact with a protruding mass of 
in the south part of Conway.* At a, the slate runs and 
cle ned at b, it dips south: at ¢, west: and at d, 
= sketch embraces an extent of only a few square 





(1) Junction of Granite and Mica Slate: Conway. 


No, 2 exhibits a similar case near the village of Blanford, close 
by the road to Granville. The mica slate here runs nearly 
and south, and dips 80° west: except at the end of the mass of 
granite, where the dip is nearly north, about 70° or 80°. 





(2) Junction of Granite and Mien Slate: Blanford. 


‘The following case L noticed in the west part of Leominster; 
where the numerous veins and masses of granite in the mica slate, 
and the great confusion obvious in the latter, made me desirous to 
oni ne time in examining the surrounding region than 1 was 

le to do, > 





* In all the following cases the uncolored part of the sketch represents granite 
except that in a few cases (er. gr. No, 9.) irregular lines are drawn to represent 
the irregular divisions of granite, 


Hoag : 
(3) Junction of Granite and Mica Slate; Westminster. 





At 6, a mass of coarse granite occupies the top of a hill of 
considerable altitude. As we approach the road, descending from 
the hill, the granite is mostly concealed by diluvium. Ata, how- 
ever, mica slate appears ruuning nearly east and west. A few 
rods to the west at d, it runs nearly north and south; which is the 
usual direction of the slate in that region. What but the disturb- 
id force of the granite could have turned the mass a, nearly 90 

legrees? 
fo 4 exhibits a protruding mass of coarse granite 20 or 30 
rods long in mica slate. The slate does not seem to be disturbed. 
It bas an easterly dip of about 80°. The sketch was taken in the 
northwest part of Norwich. 
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(4) Protruding mass of Granite in Mica Slate: Norwich. 


The following sketch was taken near the road from Norwich to 
Chester village, a little after we begin to descend the high hill on 
which Norwich stands. Over many acres in that place the mica 
slate and granite are mixed in the greatest confusion: but I could 
sketch only limited patches, and of course it is scarcely possible to 

ive a correct view of all the disturbance that has taken place. 

e sketch below embraces a space about 9 rods long and 3 rods 
wide. ¢, g,h, Are protruding masses or veins of granite. a, b, 
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() Granite Veins in Mica Slate: Norwich. 


In the northwest part of Norwich I sketched No. & ‘Two beds 
‘or veins of granite are here shown: the central one, or thav be= 
tween tho stripsof mica slate, from 6 to 10 feet wide, and the 
outer one, which is but partly exhibited, 4 or 5 rods wide. One 

i eaiitesesn an ae sie eee eer 
where the central mass of gravite expands. prine} 
Sookie wala wciasctec assim Gael cReeMeSne MERE 





(8) Granite and Mica Slate: Norwi 
Section from C toD. 














c, having an easterly dip of nearly 60°. 
this another mass of granite, d, appears ; but it is soon hid 
soil. Locality, near the line between Conway and Willi 
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(9) Granite and Mics Slate; Conway. 


No, 10 is inthe town of Russell, on the road from Westfield to 
Blanford. its a perpendicular ledge about 20 feet 
where mica slate and granite comein contact. ‘The layers 
the slate are» perpendicular, and this rock is chemically united 
to the granite. It is easy to conceive how the two rocks 
be thus id into each other, if we admit that the granite was 
erupted while in a melted state: but I am unable to imagit 
combination or liarity of circumstances, by which such a case 
can be explained on the theory of the aqueous origin of granite. 





(10) Junetion of Granite and Mica Slate: Russell, 


‘The next case I re; as one of peculiar interest ; chiefly, 
however, on account of its locality. It is not in Massachusetts > 


. | 


4 e nw 
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but in Ackworth, N. HL. at a remarkable locality of beryls, rose 
quartz, and crystalizod mica, As the traveller approaches this 
spot, he will observe, while yet several distant, a remarkable 
conical, half-naked peak, chiefly of white granite, shooting oh 
about 300 feet above the surrounding country. ‘This is the 
ited in the sketch below, as seen on its northwestern side; 
along which a road passes, ‘The prevailing rock in tho vicinity is 
iss ; but in this elevation it is chiefly hornblende slate, traversed 
Ny an enormous granite vein a, und exhibiting at least two pro- 
truding masses, b, and ¢, of granite. The vein varies from one 
half rod to four rods in thickness, and the mass 6, is four or five 
rods seross: ¢, is only LO feet wide. ‘The general direction of the 
laminz: of the slate is north and south, and the dip from 15 to 20° 
east: but we have here the most decisive marks of its having 
been irregularly upheaved and disturbed by the protruding granite. 
Near the foot of the hill the slate is bent upwards so that the 





(11) Veins and masses of Granite in Horblende Slaie: Ackwarth, N. EL 


chord of the curve is several rods long, Bat it is a curious fact 
that the axis of the elevating force seems not to have coincided 
with the direction in which the vein was erupted. For the high- 
est point of the curve of elevation, near the foot of the bill, isto 
the right of the vein at A; and as we ascend the hill, we find the 
slate curved upwards near the vein more and more, as is shown 
in the drawing, Indeed, the granite of the vein seems to lie on 
the elevated edges of the slate; so that the lower side af the 
vein dips southeasterly ; and does not cut the slate porpendicu~ 
larly. "These facts would seem to evince, that the yein made its 
way through the slate, not along the line of greatest pressure but 
58 
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overlying mass. ne 
with in the granite of New England, I recollect but one case 
precisely resembling this; and that is in the town of Carlisle, 
about two miles west of the meeting house, near an unfrequented 
road; where the granite has over mica slate several feet. 
But the sketch of that spot | have unfortunately lost. 

‘The following sketch, however, which I took several years 
appears to have a resemblance to those just described ; Ppesly 
to that of the vein a, in Ackworth, alt! T did not then ex- 
amine the case as carefully as 1 should now. It occurs two miles 
north of Chester village in Chester. ‘The granite mass is several 
rods wide, and the dip of the mica slate on each side of it, about 
50 degrees west. 
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(12) Granite in Mica Slate: Chester. 


In the 8th Vol. of the American Journal of Science, Dr. Em- 
mons has deseribed an interesting case of overlying granite in 
Chester, with veins proceeding from it downwards. ie mass is 
Sirods in length. 

‘A portion of the Hornblende slate on No, 1] is seen ru 
nearly east and west, or at right angles to the usual direct 
Below the granite mass 5, also, the strata-are shifted almost 90°. 

It is near the apex of this bill, that the interesting minerals 

' above mentioned occur, and on the side of the cone repost to 
that represented. The granita here is the coarsest I have ever 
seen; and probably the largest berryls in the world are found in it. 

No, 13 exhibits the manner in which mica slate is sometimes 
enveloped by granite; the latter rock decidedly predominating. 
‘The spot here represented is several rods long, and occurs in, 
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Chestorfield, 9 little north of the meeting house. ‘The dip and 
direction of the mica slate do not differ much from what is usual 


in the vicinity. 





(18) Granite and Mica Slate: Chesterfield. 


‘Tho following case, No. 14, occurs about half a mile east of 
the meeting house in Williamsburgh. A granite vein about four 
feet wide, runs here in the direction of the strata of mica slate. 
‘The dark straturs, @ a, is hornblende slate, or perhaps amphibolic 
mica slate: and it appears to have been cut off and separated lat- 
erally a few feet. The upper mass of hornblende and mica slate 
is insulated in the granite, the narrowest vein of granite, however, 
being only three inches wide. 
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(14) Granite Vein in Mica and Hornblende Slaie: Williamnsbargh. 

















No. 15 represents two irregular masses of granite connected by 

vein, or rather by two tubercular masses of the same rock. ‘They 
occur in hornblende slate, two miles northeast of West Granville 
meeting house, on the road to Blanford. The strata of this slate 
usually stand perpendicular, Where thus penetrated by granite, 
however, the dip varies from 70° to 90° west; and its layers are 
exceedingly contorted. Their usual direction, also, is very much 
altered in some parts of the sketch. ‘The sketch embraces a space 
of several square rods. 
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(15) Granite in Hornblende Slate: Granville. 


No. 16 exhibits a mass of granite three rods wide, with mica 
slate on each side, and embracing strips of mica slate from one 
half inch to six or eight inches wide. ‘The direction of the lay- 
ers in these insulated strips corresponds with that of the mi 
slate generally in the vicinity: viz. a north and south daectiog— 
‘This case occurs in Chesterfield, one mile east of the mee! 
house, on the road to Northampton. It is easy to explain it on 
Sasori that the granite was erupted from beneath in a 
melted state: but J find it hard to conceive how such effects could 
have resulted from aqueous agency, 








, (16) Mice Slate in Granite: Chestecield. 


‘The sketch following represents a nearly perpendicular ledge of 
gneiss, from 70 to 100° foct high, in the lower part of which & 
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mass of granite-appears, which does not rise through the strata, 
‘The goeiss has a small dip to the west, though somewhat lapaalar. 
The vein of granite is from 10 to 12 feet thick, and rises thirty 
feet. The locality is on the north side of Housatonic river, near 
Southbury, Ct., abs by what is called Zour Bridge. 








(17) Granite Vein in Gneiss : Zour Bridge, Ct. 

Nos. 18, 19 and 20 are representations of insulated masses of 
thica slate and gneiss in large veins of granite, ‘The vein in No. 
18, whieh is in the north part of Shutesbury, is ten feet wide, and 
the insulated mass of gneiss is almost three feet across in its long- 
est direction, In No. 19, which is in Conway, the voin is fifteen 
inches wide, and the mass of mica slate foes is the rock tray- 
ersed by the vein,) is thirty inches long, In No. 20, the imbedded 
iomiot mieasaneel eight feet wide and ten feet high; the layers 
standing perpendicular, and coinciding with those of the mica slate 
mate in that place. In all the cases described, it seems im- 
possible to doubt but the schistose rock is perfectly insulated in the 
granite; and if so, does it not point to an igneous origin for the 


granite? 
ea 


(19) Mica Siate in Granite = 
Conway. 
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(18) Mass of Gneiss in Granite: Shutesbury. 
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(2) Mica Slate in Granite: Chester. 


” 

No, 21 differs but little from the precedi lite 
masses appear to be connected byw vente ‘deroenis 
is two feet, and the other only six inches thick. ‘Thus a piece of 
mica slate is insulated, and both this and the granite are cut by a 
more recent vein of granite, fifteen inches wide. This case 
‘eccurs three miles a so of the meeting house in via 
ae But I have not personally lined it, and am ii ~ 
to Mr, Alanson Nash for the sketch. 
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(Ql) Granite and Mica Site: Williamsburgh, 


Veins of granite traversing granite are more frequent in Massa- 
chusetts than in any other rock. Generally the veins are com~- 
posed of much coarser materials than the rock that contains them : 
and by this mark alone can Saye distinguished, except that some- 
times the color of the materials of the vein and that of the con- 
taining rock, are different. The following case occurs in the west 
part of Whately, and exhibits a mass of granite of fine texture, 
about fifteen feet long and ten feet wide, with mica slate on one 
side. The dark part of the drawing represents this granite, and 
the white strips crossing it are veins of coarse granite, Must we 
not moppose such veins produced by the injection of granitic mate- 
vials gh a mass of granite while yet in a plastic state? 








(2) Granite Veins in Granite : Whatley. 


In No. 28 a coarse vein, made up almost ere feldspar, 
20 inches: 1, traverses a rather coarse granite, ‘bis vein has 
been cut off by a fissure crossing it nearly at right angles, and the 
two parts are separated seven feet. ‘This lateral movement must 

have taken place after the consolidation of the rock. ‘The case 

t -etours in the extreme southeast part of Newport, R. Island. 





(21) Granite Veins in Granite; Gay Head. 





(93) Granite Vein in Granite: Newport, R. 1. 


No. 24 represents an enormous bowlder of granite, from 20 to 
30 feet diameter, lying at the foot of the clay cliff at Gay Head, 
Martha’s Vineyard. a, 6, ¢, Are granite veins of the same epoch; 
as is proved by their parallelism, These are all cut off by a rein 
d, of subsequent date, crossing them nearly at right angles. Here 
then we have granite of three distinct epochs. 

No. 25 shows us granite of four successive epochs of eruption. 
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Ic is the sketeh of a bowlder, 20 fect long and 10 feet thick, lying 
in Westhampton, ‘The groat mass of the rock holon the 
first epoch. “Dhe vei iam wne procticnd ab She nora 
‘This was internected by 6, at a apap eratinn e 
ns well ag a, were intersected by vein Cy 

same time by d,) at a fourth epoch, ‘The lateral of the 
middle portion of the vein a, seems to have resulted from the 
trusion of the veins b, and ¢, whereby the wedged shay 
tion of the rock between them was crowded out of its place, 
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I lave heretofore described and sketched a case in which a 


(25) Granite Veins inGranite: Westhampton. 


‘The next case is one of no peculiar interest, hardly pre- 
serving indeed, The sketch shows a vein of coarse granite, 10 
inches wide, traversing a mass of finer granite, and off and 


senor, Jaterally another vein of coarse granite, 2 inches 
wide. It occurs in Southampton, not far from the spot where sn 
adit has been made in the granite to reach a win of galena. 





(26) Granite Veins in Granite: Southampton, 


ft - 





© (88) Granite Vein in Gneiss; Palmer's Island, New Bedford Harbor, — , 

‘The surface sketched in No, 29 is nearly horizontal ; and the 

Nf eg ey 
@ strata is ay influence 
vouges ochian Ouse 15 “The vein is 15 inches wide. 





(29) Granite Vein in Geen; a the for in Fairhaven. 
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(30) Granite Veins in Gneiss: Palmer's Island, New Bedford Habor. 


In No. 31.2 vein of granite about six inches wide, is intersected 
by another a foot wide. The strata of gneiss on one side of the 
last mentioned vein have also been moved laterally about four 
inches; so that the seams do not correspond on opposite sides. 
Tam inclined to believe that it is an error in the sketch, that it 
does not show a similar slide in the vein that has been intersected = 
though I have no recollection on the subject. The basset edges 
of the strata are here represented. 








(S1) Granite Voins in Gneiss: Fairhaven, 


No. 32 is a nearly perpendicular section, running nearly north 
south across the strata of gneiss, and showing an i 
jing vein. The principal vein is two feet wide, the branch 
t one foot. It will be seen that the general dip of the strata 
5°; and that thi increased to 40° on the lower the 
‘This is one of those cases which would be appealed to in 
proof that veins were filled from above. The disturbance of the 
‘strata, however, proves that it was not filled by crystalization fron | 
aqueous solution, The lower edge of the section corresponds to 
high water mark. ‘The spot can well be examined only in a boat, 











(82) Granite Vein in Gnelss: Palmer's tkinnd, New Bedford Harbor. 


No. 33 was sketched from a bowlder of gneiss in the south part 
of Tolland. Itis traversed by a vein - granite a foot wide. 
The only object is to show the change in the direction of the 
strata on different sides of the vein. 





(99) Granite Vein in Gneiss: Folinnd. 
For No. 34, ate 





‘ing one, 
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(84) Granite Veins in Mica Slate: 
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wale protradin ite stor fom the ei 
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of mica which is two rods 
wide, a3 rey on the sketch. From thismass 
an irregular vein proceeds nearly in of of 
slate, embracing two or three nearly ii ted strips of slate. 
1 arn not aware that any very instructive can be derived 


from this case, except that it seems to me impossible to impute to 
deposition from water, a mass of granite thus irregularly intruded 
among the mica slate, It occurs in the west part of Whately, 





(35) Granite Veins in Mica Slate; Whately. 


No. 36 js situated near the same spot. It represents the in- 
clined surface of a ledge of mica slate, through which a granite 
vein of four fect wide passes. This embraces three masses of 
mica slate of considerable size, which are evidently separated en- 
tirely from the parent rock, except one of them nearest the up| 
side of the sketch. The layers of the mica slate, in the direction 
in which the granite was crupted, are obviously considerably curved, 
as is shown in the figure. 



































(36) Granite Vein in Mica Slate: Whately. 


No. 37 represents a nearly perpendicular ledge of mica slate in 
Conway, very much contorted, about two miles southwest of the 
centre of the town. a, a, Are strata of common mica slate; 





branch of this 





ein: b, 6, is from twelve to eighteen inches wide. 
4, % ty % 8) 4 8, Are quartz veins, from half an inch to two inches 
wide, and one of them it will be seen, intersects both the granite 
veins; and, therefore, these quartz veins appear to have been of 

jerior origin to both the granite veins. d and g, Are masses 
of mica slate, with which rock the micaceous limestone, (that 
constitutes the dark part in the sketeh,) is interlaminated in the 
vicinity. The direction of the layers of slate in the mass ¢, cor- 
responds with that of this rock generally in the vicinity: but in 
what manner the mass d, should have been thrown at right angles 
to this direction, it seems difficult to imagine. It is obvious, how= 
ever, that those granite veins have produced great disturbance in 
this spot. 











(38) Granite Neins in Miosonous Linartonse: Conway. 
In the same town and near same 4 may be seen the 
oppaal of No. 39, We pee a ey pee AO inches 
wide, which sends off two branches; tho firat at an angle of 20° 
ee the second at an angle of 50°. Both the branches are 19 
inches wide, and the portion of the vein which continues in a di- 
rect course Is 14 inches wide. Intersecting these veins of granite, 
we find several of quartz, whose width varies from one inch to 
three inches; and whose direction corres) with that of the 
continuous layers of mica slate. The pi ility is that these, 
Jike most other quartz veins, were the result of the infiltration of 
siliceous matter into fissures previously produced by desiccation ar 
mechanical force. 







(99) Granite and Quartz Veins in Mien Stat 


No, 40 isin the Same town, a, als a granite vein approxi- 
mating in direction to the layers of mica slate; the two parts of, 


a. pat = 





(41) Granite Vein in Miea State; Conway. 


Pal eg aie ps re tere meg 

the Ia ers of mica slate, of a protruding vein of granite. It 
oe jarrymore’s quarry in the west part of Goshen; where 
the layers of rica slate are arranged with remarkable regularity. 


‘The dip there is about 40° northerly: but where a vein of 
four feet wide, Cease a coe direction, 
the strata of the the lower side of the vein, for the width 
of eight inches, 3) are bent ao os to stand larly against 


contact with it, the te is hidden by soil: bat it appears 

few feet distant at c. This exam le was brought to light the 
quarrymen, and as it was sketches several yours ago, ere this the ey 
may have destroyed all traces of it. 


ai . 


(42) Granite Vein in Mien Stave: Goshen, 


No. 43 represents a vein of 
thick, traversing miou slat 
regational meeting house. 
ated with the slat 


extreme thinness. Perhaps it 
of the layers of the slate, 
lamine of gneiss, 


© (a) Granlte Vein in Miea Slate: Conway,» 





No. 44 was sketched near the “same spot. Ir represents the 
edge of a thick stratum of mica slate, dip is 50° east; and’ 
whose Jamine correspond in the dip to the strata seams, Among 
these Jaming and running in nearly the same direction, are three 
narrow and quite irregular granite veins. a Seems to have been 
injected from below, and has no apparent connection with 6, which 
would seem to have flowed in from above. cs a third very nar- 
row vein ouly one fourth of an inch wide, which has no connection 
with the others. 

Thave sketched this case, because it seems more favorable than 
any I have met with, to the old Wererian notion of the filling 
up of veins by infiltration from water, Yet there is nothing in the 
case inconsistent with the igneous origin of the granite ; for if that 
rock was originally in a molten state, it would flow horizontally 
and downwards'through any openings that were made for it: and 
we have only to suppose that 6 and ¢ have an unseen connection 

_ With a mass of granite that has been forced upward. And that 
~ such a mass exists in the’vicinity, the vein a, having no opening 
hd above, shows to be probablz. “Such masses also appear at the 
~ surface in the vicinit; J ’ 
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re, sa eel 
No, 45 occurs in Goshen, not more than a mile or two from No. 
42; and it is analogous to No. 42 It two miles 
wrest of the ARE old road, ‘on the mar- 


in of a pond. a ledge of late a few feet hi 
ced PLE. fate hers ind whose basset edges a 
appear. On coming within 30 inches of the mass of paey 4 
lamina: of slate are bent upwards 20°; and on the other side 
of the granite, ¢, they actually stand perpeoreatt or even lean a 
few degress from the granite. The width of the protruding mass 
of granite, which is partly hid by the soil, is from three to four 
feet. [tis common to see mica slate and other stratified rocks 
as much disturbed in the vicinity of i i 
but it is not common to meet with 








(46) Granite Vein in Mica Slate: Norwich. 
Nos. 47 and 48 represent granite veins in micaceous limestone 
in the west part of Colrain. ‘They are bowlders of about two 
feet in diameter, and the veins only an inch or two wide. The > 
extremely serpentine course of these veins is the most remarkable 
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(47) Granite Veins in Micaceous Limestone; Colrain. ~ 





) Grate Vein in Mickeeous Limenoae: Colrnin. 9% 
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Ine rt of the world is the repository of very many 
ofthe ma etd oblate balerileose thatie 


thoroughly fluid, either 
Rare. Seeaeeeee: 
isnot 





et eth ee pide in ay also, 
cient ity ate gnge of the AS And both the metallic 

ins in that place are ta occurs generally in 
foliated masses: pst si tabular ee! ‘The folia are 
sometimes curved ; and sometimes, as in the specimens 
are coarsely granular ‘The color is uniformly white. 

Carbonate of lime is rare in granite: but in the vein of metallic 
ores above spoken of at Southamption, we find it in distinct crys~ 
tals ; sometimes of a delicate straw color. Ihave observed there 
a dodecacdeon composed of two six sided pyramids: a short six 
sided prism acuminated by three faces : also the same with all the 
solid angles of the prisin truncated, producing a trapezoedron. 
‘This mineral more frequently is laminated. 

‘The situation of the argentine in Westhampton, partly in the 
mica slate and partly in’ the granite, renders it proper to speak of 
it as belonging to either rock : but ander micaccous limestone I 
have given a full description of its geological positionf; and its min 
eralogical characters correspond so well with those given in 
the books, that nothing more need be added. cannot 
for a considerable time, if ever, be exhausted it should be 
visited by some of those a ipsstiable collectors, who earry away spec~ 
imens by the ton. (Nos: 1490, 1491.) 

‘This same mineral has been found at the Southampton lead mine. 


At the most northerly vein of galena and pyritous. 
Leverett, I have found a few specimens cm o£ 
; t sg 
: > 












In Billerica and Stow, of esa 

fossor Wi eer i OnE. 
J 1, in n in connection with spod- 

At the Southampt mino, green and purple fluate of lime 
has been found, but not i wantities: though should this 
mine ever be wrought : ; there can be little doubt that 
abundance of it will be to light. 


At the same place we meet with crystalized limpid quartz in 

great abundance. Sometimes the crystals are penetrated th 
‘out by a yellow coloring matter, so as to form genuine yellow 
ated quartz forms the greater part of the gangue of 


¢ lead and copper ores, in the several veins of that 
have been described as existing in Hampshire the first 
part of this Report. In Chester, the quartz in this some- 
times rose red. In Goshen its crystals are sometimes of an ex- 
tremely delicate smoke color; and in Willi: » this variety 
occurs uncrystalized in large quantity, about west of the” 
meeting house. In Bristol, Rhode Island, specimens 
cl aca ilies whieh areenidito proceed from nite of Mount 


Hope. This locality a few years since promised something for 
the lapidary. 

At the Southampton lead mine pseudomorphous quartz is some- 
times met with. But the most interesting locality is in the galeoa 
vein near the argentine locality, in Westhampton. The pseudo- 
morphous erystals are very perfect, and have the form of hog 
tooth spar, and of cubic fluate of lime. These crystals are hol- 
low, and generally very drusy without and within. It is now, 
however, very difficult to obtain specimens, especially of the va- 
riety that has assumed the form of fuor spar. (Nos, 1501, 1502, 

Conway I observed that some of the quartz in coarse gran- 
ite was highly fetid. ‘The same is found is Chester. 

A mineral is sometimes seen at the Southampton lead mine, 
which appears to be hornstone. (No. 1502.) 

Pinite, according to Dr. C. T. Jackson, has been found in gran- 
ite on George Hill in Lancaster, and of fine quality. 

In the 20th Vol. of the American Journal of Science, { have 
described a specimen of limpid topaz in granite, found upon the 
White Hills in New Hampshire. In Haddam, Ct., it is well 
known, occurs the chrysoberyl in the same rock. 

Spodumene abounds in our granite. Goshen is its most abundant 
locality. About two miles north of the village, it occurs on the 
road to Ashfield; and also about three miles northeast of the 
centre of the town, on the road to Plainfield, at a locality long 
celebrated for furnishing several interesting minerals. It is found 
likewise ‘in Cheste: |» Norwich, and Chester, In all these 

ce 


~—- 





penetratis 


‘The granite of Massachusetts contains almost 
the schorl family that has been found on the 
black schorl is most abundant. In Cl 
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ie ‘are sometimes largo, ite 
lorwich its crystals are | by pyramids. 
do] I met with ip in acuminated crystals. (No. 


variety, it perhaps the 

yellow and the white, Indicolite occurs atthe g ae number of 
; also in connec- 

the northwest a 


Chesterfield, on land of Mr. Clark. 

enormous vein of granite in mica slate, 

= Caan with the layers of the a 

oblique a vein, in width from six to a ibien inches, 
of wel parte ‘pasties feldspar: or rather, peat cud Lee 
the call ta of the eins and the feldspar’ Ties ‘on each 

the quartz: 5 green, red tiga 


‘This cross veiti has been laid open from 


blasting ; and it is really, in the eye of a mit 
pee Ido not see that there is any pros| 
usted ; although 1 doubt whether as 
obtained from it as formerly. 
crystals of green tourmalite and rubellite at this locality 

occur in rounded prisms, deeply striated longitudinally. The: 
have been found an inch in diameter, but generally they are mi 
less, and the red are rarely more than one quarter of an inch 
sometimes they exbibit ¢riedral summits, It is very common for 
the rubellite to be enclosed in the green erystals, and sometimes a 
thin layer of tale intervenes between the inner and the outer crys- 
tals. Col. Gibbs found three of the red crystals in one instance 
aggregated together, and enclosed by one of green, The green 
crystals also sometimes embrace indicolite, and sometimes indico- 
lite encloses the green tourmaline, as ine bo seen by the speci~ 
mens Nos, 1521, 1522 and 1524, ae tourmalines, as well 
as the rubellite, are sometimes entirely dis from each other; 
especially when they sre contained in the quartz, In some in~ 
stances I have met with marks of rather singular Sips iy 
which took place while the green tourmaline was crystalizing in 
the quartz, ‘The quartz is fissured into somewhat parallel lamine, 
be “ ether with portions of the erystal has been subjected to a 

echellon movement, while ia some places it has been 30 
oipheas as almost to disappear. This last circumstance seems 
to indicate that the disturbance took place before the orystaliza~ 
tion was completed. The following sketch is intended to repre~ 
sent this headenetons 


oa 


¥ 


4 











Crystal of Green Tourmaline in Quartz: Chesterfield, 


. 
Caan Si ampees in threat ot ia 
= but in Goshen exceedingly. 

ae eo with there ; bat itapoceodtve js abundant; and 


opaque : but some of its crystals at Goshen, penetrating mica, are 
translucent. a 
All the common varieties of feldspar are of course abundant in 


itis commonly folinted, but sometimes 
shen the same varieties occur: and that whieh 
ingly resembles saccharine limestone. In Norwic! 
and of a light blue color. At the other localities it is always 
white. Mr. Andrews, preceptor of New Salem Academy, finds 
it in foliated masses in that town of that color. It is found also 
at are (Nos. baa putes) 
are freque ‘met with in our granite : in gen- 
eral they are ae yory delicate. Perhaps the most so isa limpid 
|, occurring in Goshen along with spodumene, &c. It is rarely 
distinetly crystalized and is full of fissures. Sometimes it is of a 
light rose color. (Nos, 1525 to 1528.) In Norwich and Chester- 
field beryls are sometimes found of a great size ;—at the latter 
place a hoe in diameter ; but such crystals are irregular and de- 
void of beauty. In Williamsburgh they sometimes occur smaller, 














but more valuable, From Pelhain I have'a specimen of 
yet 1, of considerable | + beryls inn ea 


found in Worthington: + Marshall showed me a fine 
crystal 1 1-2 inch diameter, found in the granite of Fitchburg. In 
Stow, also, this mineral has been found in granite. 

It has been stated that iolite is found in the granite of Goshen 
but Lhave never met with it, Jn the granite of Haddam, Ct. it has 
Imely been found abandantand beautiful, 

Garnet is loss abundant in our granite than in several of the older 
stratified rocks. Generally where it does occur, it is in quite sinall 
crystals ; but it is commonly the precious garnet. In Bedford it 
aos to be found in large and sometimes perfect trapezoidal erys~ 


If No. 1529 do not belong to the zeolite family of minerals, 1 
cannot tell where to refer it. I mean the radiated mineral upon 
fine granite from Goshen. 

L believe that all the veins marked on the Geological Map, as 
well as on Plate XVII, as lead veins, ia Hampshire county and 
the south part of Franklin, are either entirely contained in granite, 
‘or pass from that rock into mica slate. Hence the minerals which 
they contain may properly be deseribed in this place. 

‘he gangue of the most southerly veio in Leverett is sulphate 
of baryta and quartz, I is only a foot or two in width, and is en- 
tirely in granite, It contains galena only. The «ost northerly 
+i in that town is sey feet wide, and is mon ir mica slate. 

jt contains galena and pyritous copper in nearly equal tion. 

The sed re Sonat pte 10 which Lhave aoa ered, and 
which has been explored farther than any other in the State, tray- 
erses granite and mica slate; and the gangue is mostly quartz with 
sulphate of baryta occasionally. Its extent and situation have, 
however, been already given in the first part of my Report with 
sufficient minuteness. Galena js the principal ore, Blende, how- 
ever, is frequent, as well as pyritous copper. Here also have 
been found the carbonate, molybdate, sulphate, phosphate, and 
murio-carbonate of lead; the blue and green carbonate of copper 
and vitreous black oxide of iron, Hero also we find sulphate of 
iron in small octahedra, truncated on all their angles, ‘The car- 
bonate of lead is found in tabular prisms with bevelments: also 
in six sided prisms with four sided acuminations : also in trianga- 
Jar dodecaedra with their apices deeply truncated. The murio- 
carbonate of lead is in light green groups of cubie erystals ter- 
minated by tetraedral pyramids. ‘The sulphate of lead occurs in 
small plates on the galena. ‘The phosphate of lead exists in 
spherical light green masses. 

‘The vein in the south part of Southampton is said to have a 
gangue of quartz containing galena, and to be not more than a foot 
wide. I have not visited it. " 
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of radiated, feet wide, travorses mica slate 

chiefly, ond blende an ; the former in much the 

test jee ‘The blende ras well atall the veins in 

reed , is foliated, rarely im distinct crystals, and of a honey 
yellow color. 

‘The metallic vein inWesthampton, near the locality of argentine, is 
very large,at least 10 feet wide ; though I could not ascertain its true 
width. It is composed entirely of radiated and crystalized quartz, 
surrounding small masses of some other rock, probably mica slate, 
‘the whole mass having a brecciated appearance. Galena, the on- 
Jy ore that has been found here, is very sparingly disseminated. T 
could not ascertain whether this yein is in granite or mica slate ; 
both of which rocks oceur in the vicinity. 

The w Williamsburgh, according to Mr. Nash, occur in 
granite and mica slate, and the gangue is quartz. Only one of 
them, however, hus been discovered in the rock, their existence 
being inferred from the loose blocks strewed over the surface. Tn 
at least one of these veins, the oxide of manganese occurs, along 
with galena. Pyritous copper exists there also, in small quantity : 
and [ found foliated blende, ‘This latter ore appears to have a strong 
tendency to decomposition, and often the cavity that contained it, 
is filled with a dull red powder, whose true nature I have not as- 
certained. But it is certainly not the oxide of lead, as Mr, Nash 
‘has stated in the 12th volume of the American Journal of Science! 

The three veins in Whately have all a gangue of quartz, gen- 
erally radiated, The most easterly one, accordin; 1S MR iash, 
contains oxide of manganese as well as galena, most north= 
erly one is six feet wide and lies chiefly in granite. It contains 
blende as well as galena. The two other veins described by Mr. 
Nash I have tried in vain to find. 

According to the Messts. Danas, muriate of copper has been 
found in rolled masses of granite in Woburn. 

It is said, also, that specular oxide of iron occurs in Mendon, 
and in Cumberland, R. Island, in granite. 

-In the 16th volume of the American Journal of Science, 1 have 
given a very Poa account of the single erystal of the oxide 
of tin, which I found several years ngo, at the well known locality 
of several interesting minerals in the northwest part of Goshen. 
Its form, if U did not mistake it, was an octahedron with a square 
base: though tho measurements of several of the angles did not 
coincide with those given in the books. But as to its being gen- 
uine oxide of tin, there can be no doubt: especially since the dis- 
covery in Europe of this same substance ia a specimen sent from 
Chesterfield, Mass. as mentioned in Mobs Mineralogy.* 


lal >, 367, EAinburgh, 1695. 
- 
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Origin of Granite, 495 

Mr. Nl gee with a doubt, that the phosphate 
ganese exists in erling, in connection with lumene. 
same mineral, whatever it be, is found in ith the spodu- 
mene. > 

Sulpburet of molybdenum has been found in granite in New 
Bedford and Fitchburg. 

‘The only remaining mineral to be noticed in the granite of Mas- 
sachusetts, is the columbite at Chesterfield. It was discovered at 
the tourmaline locality. by Mr. C, U. Shepard, in right rectangu-" 
Jar prisms with several modifications, ~The same gentleman found 
this rare mineral in two places in Goshen, imbedded in spodu- 
mene, 


Theoretical Considerations, 


I have already expressed the decided opinion, that if an igne- 
ous origin be assigned to the trap rocks, as is now done almost uni~ 
versally, a similar origin cannot be denied to granite. ‘There is 
not indeed, so great a resemblance in appearance, between granite 
and recent lavas, as between these and the trap rocks: nor does 
granite occur in columnar masses, But except in these two re- 
spects, the same arguinents which prove the igneous origin of the 
traps, equally apply, and sometimes [think BY rool 
of the original igneous fluidity and protrusion of granite, And if 
mistake not, there are one or two additional arguments in the case 
of granite. I shall now briefly present these arguments as they 
apply to the granite of Massachusetts. ‘from the inleadd 

1. Tinfor the igneous origin of granite from the inclined po- 
sition ae older stratified sh e The stratified and slaty na 
ture of these rocks is conclusive evidence that water was the me- 
dium of their original deposition. But if deposited in water, their 
Jamin could not at first have varied much from a horizontal posi 
tion; for we know of no examples in which depositions take place 
in water, where the surface is inclined more than a few degrees, 
‘except perhaps in those limited cases, where tufaceous masses are 
deposited from water charged with lime or silex, flowing down in- 
clined planes. But the older stratified rocks are for the most part 
highly inclined, often vertical indeed, as the accompanying Sec- 
tions will show. (Plates XVII and ee They must, therefore, 

pe 








have been elevated subsequently to their ‘ition. And when 
we find that a large proportion of the organic remains in the sec 
ondary rocks are of marine origin, can we doubt that existing con- 
tinents once formed the bottom of the ocean? This opinion must 
now be regarded as an established principle in geology, But 

what power was this elevation accomplished? That it was vol- 
canic in the sense in which that term is now generally employed, 
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the newer stratified rocks, But granite 
ture and position with such a supposi- 
y of granite, I do not 
we pilot for the elevation of the strata which all admit has 


shape, and they run in all directions through the superit 

strata; and similar irregularities exist in its larger and less ramified 
masses. True, they are rarely superincumbent upon the stratified 
rocks; and hence some have inferred that they could not have 
‘been erupted like trap and lava, which often spread over the sur- 
face to a great extent. There is, however, one consideration—o 
waive all others—which it seems to me obviates this difficulty. 
We have abundant evidence that the surface of the earth h 
suffered a powerful abrasion in past ages; and since granite is 


confessedly older than the traps, it must have suffered most from 
this cause. Now who can tell but granite did once 

lying masses, and that those have been mostly worn away, and 
their remains mbed in the later rocks which so abound in nod- 


(a 


‘This argument, however, cannot be felt in : without 
cestueqtiog) iti SHBy aonb igematstiony wihed my next ar- 
gument. i. 

3. Linfer the igneous origin of granite’ from the mechanical 
fest whoeit Denes se hes rata pew tx aedocs 
in its immediate ity. 

‘To illustrate these isa ‘ipal object which I had in 
view in giving so many sketches of veins and protruding masses of 
granite. Most of these cuses seem to me totally inexplicable on 
any other supposition than that of the protrusion of the granite 
while in a fluid or semi-fluid state. But after all, such sketches 
convey only a very imperfect conce) of the actual marks of 
disturbance, which the stratified in the vicinity of granite 
exhibit. Their dip and direction are changed in every possible 
manner, and larger or smaller masses of the stratified rocks are 

ially or entirely separated from the parent rock, and more or 
ppepentiat in the granite, which is united to them chemically, 
If any candid man will go into the towns of Willia 1s 
Whately, Conway, Chesterfield, Goshen, Westhampton, Norwich, 
Chester, Granville, or many others that might be named, and 
carefully examine the irregularities which the rica slate there 
exhibits, in many places, where granite is in the vicinity, and still 
‘maintain that the granite was deposited from aqueous solution, his 
mind must judge very differently from mine of geological evidence. 
When I began geological investigations many years ago, my pre- 
judices were in favor of the Neptanian theory. But an examin- 
ation of such localities as I have above referred to, showed me at 
once that I must change sides, or abandon the mountains and 
study the subject only in the cabinet. In Massaghusetts the me- 
chanical influence of granite upon the neighboring rocks is a hun 
dred times more striking than in the case of greenstone; nor can 
I conceive how any effects of this kind could have resulted 
the deposition of granite from aqueous solution. But they would 
be the natural results of the protrusion of the granite in a melted 
state. 

It ought, however, to be understood, that in very many places, 
where the granite and the stratified rocks are in contact, no evi- 
dence of the operation of a disturbing force, appears, except the 

eneral evidence resulting from the inclined position of the strata. 
aca that such cases of disturbance as I have deseribed and 
sketched, are not common. 1 explain this inconsistency with the 
igneous origin of granite, by several considerations. In the first 
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granite occurs, are 
ian, even if he can show lite, as it 
curs, might have ited from chemical solution in water, cannot 
by the aqueous theory, explain the anomalies that have been de- 


4. Linger the igneous origin of granite from its chemical «f= 
the strata, 


ese effects, so far as 1 have noticed them in the region I 
have undertaken to describe, have been detailed in various parts 
of this Report; and therefore I need only refer to them in a sum- 
mary manacr. 

conversion of graywacke slate into flinty slave, and of cere 
‘tain ferruginous portions of it into jasper, as well as thei x 
of the limestone in the vicinity of the granite in wa R. Is 
Jand, are undoubtedly the most striking effects of this kind in the 
region under consideration, T can conceive of no other hypothe- 
‘sis to account for these changes which is not perfectly absurd, 
Surely no one can think of explaining such facts by any probable 
‘operation of an aqueous agency, And if an igneous agency, suffi- 
cient to fuse the graywacke and the limestone be admitted, it must 
have been sufficient also to fuse the granite. 
‘The argument which I have drawn from the existence of 3 
parently semi-fused nodules of the schistose rocks in sienite ia 
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eed 

vor of the igneous origin of that rock, will apply also to genuine 

inite on two grounds. 4. Sienite is only a variety of granite; 
the two rocks being connected in the same continuous mass, even 
in the very locality where the conglomerated rs. And 
cannot conceive how one part should have hai ‘igneous and 
the ore bi aqueous i 2 site, (No. 1496 nodules do oc 
cur, though less numerously, in granite, (No. 

1 een noticed an appearance on the be of granite in 
contuct with mica slate, which I have not seen described; but 
which seoms to have some bearing on this question. The surface 
of the granite has a striated appearance ; as if, when in a plastic 
state ri Perper crowded against the slate while at the same time 
it was urged upwards, Usually a layer of Minis envelopes the 
granite, and this is often of a bluish or muddy aspect, as if the 
coloring matter of the slate had penetrated it, ese effects, 
partly chemical and partly mechanical, are easily explicable on 
the supposition that the granite was protruded in a melted state 
through the slate, and therefore lends some support to that theory. 

Along the western border of the Connecticut valley, the lower 
beds of new red sandstone in some places have in part lost their 
red color, so as to become spotted. In the adit, for example, at 
the Southampton lead mine, the rock has become gray throughout. 
(No. 167.) Here we know that a large mass of granite exists 
within a few feet of the sandstone. Now I have shown under 
greenstone, that just such a change of color results in this samo 
rock, from w contact with greenstone: and scarcely no one now 
doubts that the heat of the greenstone was the cause. Why then 
should it be doubted in the case of granite? 

6. Linfer the igneous origin of granite from its crystalline 
structure, and the numerous crystalizations of other substances 
that have taken place in it. 

‘These same facts 1am aware have been adduced to prove the 
aqueous origin of granite; for since the products of volcanoes aro 
rarely crystalline, and many splendid ¢rystalizations have taken 
place from solution in water, it has been thought most reasonable 
to suppose such was the origin of granite. But’ when has the 
chemist been able from aqueous solution to obtain a solid crystal- 
line mass of three or four distinct substances at the same time? 
I believe never. They always crystalize in succession. And 
the difficalty is increased when we take into the account the nu- 
merous simple minerals that are found crystalized and enveloped 
in the granite; each of the substaices appearing as if they strug 
gled with one another for hiner at the moment of deposition. 

Bat on the other hand, if the fused materials of which glass is 
composed, or melted basalt, or lava, be slowly cooled, they will 
separate into distinct compounds, as has been done in the case of 
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Brongpiart and Beudant also, distinguisbed of ge 
in Paris, and until recently Wernerians, ia thei ona 
moir of Elie de Beaumont, presented to the of Sciences 


in 1829, remark as follows: <The memoirof M. Beaumont 
ous 


been for 
even to demolish those theories which have the pre] 
of illustrious name (Werner) on their side, as welll as the 


Geer hsb Academy.+ 
Theory of Central Heat. - 

The logic L beg arose ase pa hm hare ga 
unstratified rocks, is irresistibly led to inquire into the commence- 
iment and preseft state of the internal beat which bas produced 
such mighty effects. As to the condition of the globe when this 
powerful agent began to modify its crust, little more than conjec~ 
ture can guide our inquiries. Astronomical observations render it 
probable that the surface of the moon is composed almost entirely 
of voleanic matter ; aod that that planet is gradually cooling and 
passing into a habitable from a state of desolation, Comets also, 
Sprear to be in a condition still more chaotic ; the matter of whieh 

ey are composed being actually in some instances expanded into 
vapor, in consequence of incernal heat. The speculative geologsst 
inquires, whether such might not have been the early condition of 
our globe ; and whether it has not been gradually cooling from the 
bape) the present time; while such animals have been success- 
ively placed upon it as possessed natures adapted to its different tem- 
peratures, ‘That its surface must have been torn and ravaged by 
the most powerful voleanic agency in early times, those ad- 
mit the igacous origin of the unstratified rocks must allow: and 
that its temperature has been sinking, is rendered extremely prob- 
able by the almost universal occurrence of animals of a tropical 
character in the fossiliferous strata of high latitudes. 

‘The surface of the globe has probably nearly or quite reached its 
maximum of refrigeration, as several facts seem to prove. But 
what is the present temperature of its internal parts? A great 
number of observations made within a few years in different parts 
of the world, in mines and other deep excavations, have brought 
to light the interesting fact, that the temperature increases rapidly 


+ Report on Geology, p. 967, 
+ Repost, Cooloey 267, (1802) ” 
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cannot be ate seg ea trength 
conviction of its truth, 
{tis but a few years since this theory was formally devel 
inthe etic nor and although Wee hides) by mere 
vory extravagance of hypothesis, yet it is to see 
dik wel coabenco Nor can this fact 
= mies Lae aur eee intpae it strong marks of trath. 
state on sul SO Eee 
Te eer fad ie lai pata ph of a recent al al 
bare Volcanoes, ‘If’, says Pa have dwelt 
bie of adh has itis Mines they sy now 
Cos orate ae ‘y rest, dace on 
fc stn well evtabl aan thai it is impossible not 
them asa faithful representation of what must have hap- 
Rotel the commencement of things, and of what is now taking 
‘The fectncimetu of central heat, and by consequence that 
bee La weg ‘of volcanic matters to a fiery mass in the 
. interior of the Sabet may be placed in the rank of truths the 
most firmly established, “In proportion as observations multiply, 
this hypothesis is confirmed: the small bila ba hi 
jovelved i in some obscurity, will be explained more easily 
those whieh have been cht to’ light before: and the sytem 
atic minds which still resist 1 evidence, will soon find themselves 
compelled to abandon their copra ea which bave already fallen 
into the most profound discredit,"* 
«As to the central heat,’ says Dr. Macculloch, ‘if there is not 
See this, I Know tot that geology can furnish proof of 





any thi 

wen the chemical theory of volcanic action, which imputed it 
to the oxidation of the motalloids, and which seemed a few years 
ago to be enlisting able advocates in its defence, appears in Eu- 


Hime y re Voleans &e. par MJ, Girardin, Paris, 1833, p. 62 
1 System of Geology, Vol. 1, p. 408. 








Theory of Causes now in Action. 508 


- . 
to be nearly abandoned, Even Sir Humpbroy Davy, who 
Oregally proposed it, subsequently abandoned it; and says that 
‘the hypothesis of the nucleus of the pseu Le ceitaed? of 
fluid matter, offers a still more simple solution of the phenomena 
of volcanic fires than that which has been just developed.’* His 
surviving brother Sir John Davy, however, still defends the chem- 
ical theory, a8 dovs also Professor Daubeny. Andit t also to 
be mentioned, rat no longer ago than February 1834, Mr. Green- 
ough, in his Anniversary Addross before the London Geological 
Society, strenuously opposes the igneous origin of granite, and the 
doctrine of central heat. 
_ Theory of the Sufficiency of Causes now in action, mith no 
‘inerease of intensity, to account for Geological Phenomena. 
Although the theory of central heat has been so generally 
adopted a8 to excite at present but little discussion, yet a thoory 
has recontly been fully and ably developed by a distinguished ge- 
ologist,t relating to the dynamics of existing causes, which seems 
likely 10 elicit much of talent and feeling in its examination, He 
maintains that if the eauses now in operation be supposed to have 
acted during immense periods of past time, without any increase 
of intensity, they may have produced all the phenomena which 
the records of geology disclose. Those who take the opposite 
ground, are ready to admit that the dynamies of existing causes 
bas been groatly underrated: nor do they suppose that any causes 
different in their nature from existing ones, have been in operation 
in past times, But they suppose these causes to have acted with 
far greater intensity formerly than at present: and they appeal to 
the following facis ia support of this opinion, and in opposition to 
the theory above stated, . 

1. The spheroidal figure of the earth rendors it probable tnt it 
was once fluid. Whether this Quidity was igneous or aqueous, 
the operation of fire or water must have been far more powerful 
formerly than at present. 

2 Perhaps nine tenths of our present continents exhibit evi 
dence that their stratified rocks were formed beneath the ocean ; 
and they must consequently have been subsequently elevated ; 
and this not by little and little, but by paroxysmal efforts of vol- 
canic force. But that force during the last 4000 year 
have been by far too feeble to produce effects to be com 
the elevation of a continent, or even a single mountain 

8. The products of volcanic ngencies in early times, that is, the un- 
stratified rocks, appear to have been far moreabundant than during 








* Philosophical "Transactions for 1683, Part It. 
# Principles of Geology by Charles Lyell, Haq, Vol. 1, London, 1800: Vell, 11, 
London, 1482 Vol. Ii, Loudon, 1333 





peasy, of heat. 
of organic remains implies a like dimi 
nor can the astronomical tI M 


isfaction to the mind, 
8. ‘The ovevrence in the sedimentary rocks of immense beds of 


‘lomerate, indicates the occasional recurrence of powerful de- 

of water, to form and collect the materials for these rocks, 

‘But we know of no cause now in operation adequate to the pro- 

duction of such*deluges, Yet if we admit the greater intensity of 
rit times, an adequate cause is provided. 

jum cannot be accounted for by causes now in 

in relation to the diluvium of Massachusetts, 

in pages of this Report, 

nothing further in this place, except to say, that 

the diluvium of other countries appears to be quite as difficult to 


be necounted for by the fluvial theory. 
‘Upon the whole, it seems to me that however easily a man may 














Origin of Metallic Veins, §c. 505 


ste bimeolf' in ble-eabies, of the tnuthiof ‘the tNoory'y 
jas been examined, he cannot go forth the mountains wi 
out meeting its refutation everywhere 5 ) must be continually 
impressed with the vast intensity of force which aqueous and ig- 
neous agents have exerted on the in former times. 

Here terminates my account of the particular rocks of Massa- 
chusetts. A few miscellaneous matters that coal nc eceeely be 
introduced in any other place, will be added in conclusion of the 
Scientific Geology of the State. 


Miscettanzous Tress. 


1, Origin of Metallic Veins, Beds, &c. 
‘The metals sometimes occur in the rocks disseminated th 
their masses: and in this case it is obvious that they must have 
existed in the materials out of which the rock was produced, and 
have been separated into smal! masses by chemical affinities, when 
the rock was passing from a fluid to a solid state. The same was 
probably true in those cases where the metals exist in tuberculous 
masses in the rocks, When they occur in strings, that is, in small 
veins so numerous as to give the rock a reticulated ap; a 
they were probably segregated from the mass of the rock at the 
period of its formation ; not improbably filling up the small cracks 
produced by incipient consolidation, jetallic beds, where the ore 
is interstratified with the rock, may, in many cases have resulted 
from aqueous deposition, the ores having been subsequently modi~ 
fied by exposure to heat; as I have more fully suggested in de- 
scribing talcose » But when the metals occur in genuine 
veins, as they usually do, the theory of their origin is involved ity 
it obscurity, The Wemerian dogma, that all veins were filled ~ 

¥ aqueous solution from above, is uow exploded; though in « 
few instances they may have been formed in this manuer. A 
more recent and very ingenious hypothesis represents the contents 
of metallic veins as having been secreted from the rocks by means 
of galvanic electricity ;* and the change that takes place in its 
contents as the vein passes into different rocks, certainly lends 
some plausibility to this suggestion; and it would seem probable 
that the various layers of rocks and minerals that make up the 
crust of the globe, must form galvanic combinations a great 
A still more recent by pothesist imputes metallié veins to 
jan by the internal heat of the earth, which causes the 
substances to rise into the fissures that exist in the crust 
of the globe. This hypothesis, also, is very ingenious; but my 
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+ For in the Philosophical Transactions for 1530, p. 209, 
+ Neckar in Philosophical Magazine. Sept. 1532 
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Leverett, 
3 Yount Wael (North oa oa) 


"Turner's 
7. Vein of Copper Oro in Greon- 
field, noar ’s Falls, do. venioe 
» 8. Vein of Manganese, Conway, N. E. sad SW. do. 
9, Vein of Lead, and Copper, 
Leverett, (most ron vein,) do, 
10, do, do, Southampton, do. nearly, do, ? 
11. do. do, Westhampton, do. do.? 
do. Zino chiolly, 


do, 









Northampton, do, do. 
13. and 14. "two veins chicfly io 
Fe Ore, Granby, Ct. do. 20° S.. 
ne Osten > 


North and Sou:h do. 
17. Bed of Plumba Sturbridge, N.30°E. 60° to 70° N. W. 
18, do. Iron and Zinc, Sterling, N. several degrees BE. do, 
19. Vein of Lead, Hadield, nearly N. W. and S. E. Vertical 


"Oe Mr. Nash's Authority. 
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8, 9 10, 11, 12, 13 and 14;—4. The voin 19. Ef the beds bo 
considered as connected in their origin with the veins, the number 


of epochs of tion will not be increased: since the beds, 1, 
2, and 3, es ‘long to the first epoch, and 15, 16, 17, and 18 to 
the second, 


2. Elevation of the Mountains and Systems of Strata in Mas- 
sachusetts, 


Geologists who saw that the existing continents of the globe 
had obviously been raised from the bottom of the ocean, had 
sometimes snggested that different mountain ridges had been lifted 
up at different epochs, And they scemed to-approach very near 
sometimes to the discovery of the principle by which they could 
determine the relative ages of these mountains, But it was re- 
served for Eli de Beaumont to dovelope the true principles by 
which we should be guided in such investigations ; and perhaps 
no discovery in geology within the present century, hus excited 
80 much interest ig geologists as this. 1 could not, therefore, 
be justified in closing my Report without an effort to apply these 
principles to the mountains and systems of strata in Massachu- 
setts, Bat as no effort of the kind has been made in this country, 
1 fear that I shal! make but a feeble beginning. 


Sections and Map of the Direction of the Strata accompanying 
this Report. 

In order to give as correct a view as 1 am able of the course of’ 
our inclined strata and their dip, T have given Plate XVI to illus- 
trate the former, and Plate xvi and XVILI, to exhibis the tat- 
ter. For on these twocircumstances the whole argument 
ing the elevation of the diflorent systems of strata at 
epochs, rests. ‘ ce 

‘The instruments which I have employed for ascertaining the di- 
rection and dip of the strata, are a good pocket compass and a cli- 
nometer. I confess, however, that in consequence of the very 
common oscillation of the dip and direction within short distances, 
Thave been much in the habit of depending upon the coup @’oeit 


-@ 


Mate to 
course slightly to reach Newport, R. Island. Above sections B 
and C, a few short sections are introduced of interesting places ly- 
jing too far north of the line of the general sections to be 
part of them. In these minor sections the same scales are em- 
‘ed as in the larger ones. 

1 horizontal scale used in all these sections corresponds with 
that on the Geological Map: so that the sections are of exactly 
the same length as the Map, measured on the dotted lines above 
described. i ficular spot on the section may be found 

ying the one upon the other. The 

off the heights is 1500 feet to the inch. I do not 

have always given the height of the surface with 

. 1 have depended on several surveys that have 

been executed within a few years for contemplated canals and 
rail-ways, and on other admeasurements published by individuals, 
for the height of the most important points along the sections. 
But in some instances the course of these surveys did not corres- 
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pond with the line of the ections. In such ease T could 
proximate to the elevation, 

‘The double scale necessarily employed in extensive se 
this kind, gives so distorted a recat of the surface, and 
consequently of the relative situation of the different rocks, as ex~ 
ceedingly to diminish the value of such representations. Geolo- 
gists accordingly at the it day, place but little dependence 

‘them: or rather they value them less just in 
«Such sections,’ says De la Beche, ‘are little 
caricatures of nature, ani 


which exhibits only the truth, so far as the observer has ascertained 
it from actual examination, forme too naked and uninviting a sketch 
to satisfy the taste or ambition of many. Hence the imagin= 
ion and the painter are taxed to make up the deficiency. > 
In the sections appended to this Report, however, | have endeav- 
ored to present the dip and superposition of the rocks, only so far 
as | have determined these points from actual observation, Where 
for instance, as in the case of the limestone of Berkshire county, 
Thave not seen the actual junction of different rocks, I have left 
a blank space | hem. —Notwithstand precautions, 
Tam al tions will convey erroneous int 


The of these sections is to ‘the actual 
dip of the strata; and this I bave endeavored to give without 
ference to the distortions of the surlace, i + 
Systems of Strata and Mountains of Clntompet alae los 
in Masvachuso vip 


tts. 


A careful examination of the Map and sections that have j 
been described, will satisfy ay ‘one, that althou; 0 rot 
‘eral 


Massachusetts belong to several distinct systems 

the central ridge, or anticlinal line, of not one of 
perhaps, passes through the State. We may, the 
correspondent parts of these systems may be dis 

the of the State. But I shall first endeavor 

as well as Tam able, in chronological order, the different 
that appear within the State. 


*Geologicn! Manual, 2d edition, p. a8 ~ : 






time, 3 
L think I discover in the State, 

ay 0 ef 
antiquity ; correspondi) ve 
described in Europe. oe 


1. Oldest Meridional System. ‘The meeting of the new red. 
of the Connecticut valley, with the primary strata of 


mountain range, in an unconformable manner, enables us 
‘infer with certainty, that the latter have suffered at least two 
stesations st Seok epochs. For the sandstone has a medium 
easterly Bicone ‘or 20°; while the mica slate, talcose slate, and 
alg! ¢ Hoosic range, approach to verticality in their dip, 
lence the Jatter must have received their principal elevation pre- 
vious to the deposition of the former. There may have been more 
than one o| ‘of elevation previous to th 
thus assured of at least one ; and the vet 
of the sandstone demonstrates an epoch 
its deposition, The last elevation seems 
Primary strata on the east side of the Connecticut valley, except 
pethaps to a limited extent ; for the force that raised the sandstone 
‘was so applied as fo lift up the western edges of the strata: and 
if there had been a similar force operating on the eastorn side of 
the valley, their eastern edges would also have been thrown up, 
at Jeast so as to keep them in a horizontal situation, if not to give 
them a westerly d : 
All the p trata, therefore, in Massachusetts, wost of the 
orcester, whose direction 





may} 
indeed, have been clevated at the samo time as the Hoos 


but I know of no facts that will prove that they were not 
h vA 


. 


aie 


we nyust refer them to the same epoch 
dence be produced. 4 

1 think that an examination of the annexedisections will lead to 
the impression that the elevating force, or Sather thaaces of pli- 
cation, which has formed the ridges and furrows of the system un- 
der consideration, must have operated in such a manner i 
up the mountain ridges on the east and west sides of te es 
ticut valley, much higher eh than the valley: for all 
u “pete that is manifested in the dip of the gneiss range 
of that valley, we see that the predominant inclination, par- 
ticularly towards the central and southern parts of the Stats, is 
westerly ; while on the west side of the valley, it is the reverse ; 
although nearly vertical. ‘This does not prove that the part now 
occupied by the valley suffered a depression at the epoch under 
consideration. For even if we suppose it to have been elevated, 
a valley would bave been the result, if the strata on the east and 
‘west sides underwent a still greater degree of clovation. At any 
rate, E think that the actual dip of the strata on the opposite sides 
of this valley, render it probuble, that it was originally a valley oF 
dislocation, and not of excavation : although, as [ have argued in 
other parts of this Report, extensive excavations may have sub- 
sequently taken place within its li 

‘he fact that the rocks of Berkshire valley havo a loss dip than 
those of the Hoosic range, leads’ naturally to the inference, that 
they, like the sandstone in the Connecticut valley, were not eleva- 
ted during the epoch of the oldest meridional system. Yet their dip 
being consider greater than that of the sandstone, readers it 
somewhat di whether the Berkshire rocks were not at Jeast 
partially elevated earlier than the sandstone : and this fact excites 
‘asuspicion that there may have been three epochs of elevation in 
a north and south direction. The graywacke, however, between 
Berkshire and the Hudson, bas a very high easterly dip, sufficiently 
great to be regarded as belonging to the oldest meridional system 
and connected with the Hoosic range. And it is not difficult to 
conceive how a series of rocks of considerable extent, forming only 
@ part of a system of elevation, may have been tilted up much less 
than the group generally. So that upon the whole; 1am greatly 
in doubt whether the Berkshire rocks ought to be > the 
oldest or the latest meridional system. 

In tracing this oldest meridional system beyond is of 
Massachusetts, it cannot be doubted that all that moun Tange 
from New York to Canada, along the western part of Connecticut, 
Massachusetts, and Vermont, called in Massachusetts the Hoosic 
range, and in Vermont the Green Mountain” range, constitutes a 
part of it. Nor can there be any more doubt, that a large part of 
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Bede bat contin be Alleganes proper 

constitute i 80 

ever, makes no distinction faipect bar Teall 

newest meridional system ; not being aware pi 

dence of two epochs of elevation. ’ 
In New Jersey and Delaware, primary rai we been de- 

scribed, running nearly north and south, which been 

a5 a prolongation of those along the banks of the Hudson and the 

Connecticut. They ought rather to be regarded as parallel ridges, 

ing however to the same system? and from some hasty ob- 

servations which I made several years ago in New Jersey, I am 

disposed to believe that the new red sandstone there, oceupies the 

same relative situation with respect to the primary rocks, as in the 

Connecticut valley. 
Examini: map of America, we perceive that a considera 

ble Rocky Mountains have a north and south dit 

and is the general direction of the Andes, as well as of 

res /rlstalatensh ote log ap stably ibe 

ranges at Jeast, are mainly com, 
rocks. But in every case, except some of the ridges last n : 
their difference of longitude: is so.great as to render it extremely 


“Chap. &p 328. 
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system that has under consideration. 


2, The Trap System. 
‘The circumstances connected with the ose ies in the 
valley of the Connecticut, are such as to lend are b nota little 


hesitation, to regard them as erupted at an e| 
the periods in which the other rocks in the hay 
vated. On 245, | have suggested the reasons 
conclusion, that the greenstone 0 to be protruded the 
sandstone during the same time when the upper beds of the sand- 
stone were depositing. Were it not for the oceurrence of the a4 
conglomerate on the upper side of the greenstone, we might 

low that the greenstone was protruded at the same time when the 
sandstone was elevated, or subsequent to that epoch. ‘This cir- 
cumstance proves that the higher beds of sandstone, or at least a 
part of them, were deposited subsequent to the elevation of the 
greenstone: otherwise, how could rounded masses of the green- 
stone be found in the conglomerated sandstone, But in a 










nces, as at Turner's Falls, and on the southeast side of 

lolyoke, these higher strata of sandetone are much more tilted up 
than those beneath the greenstone ; which seems to indicate that 
this latter rock forced its way through the sandstone ofter the de- 
position of the upper beds. ‘These fuets [ confess are difficult to 
be reconciled. it they prove, I think, that the greenstone was 
elevated at a period (probably at more than one period,) dif+ 
ferent from that when the sandstone was thrown up. 

‘The prevailing easterly dip of the sandstone containing these 
ridges of greenstone could not bave been the result of the protru- 
sion of the latter rock: for the beds below the greenstone, are, for 
the most part, quite ag much inclined as those above it, This 
proves that some other agency must have raised the sandstone ; 
except in those few cases alluded to above, where the greenstone 
seems to have increased the inclination of the strata. Hence only 
the sandstone in these limited spots can be regarded as belonging 
to this system of elevation ; ax it embraces only the trap ranges 
extending from New Haven to Vermont. These, as may beseen 
on Plate XV, run in general a few degrees east of orth. 

T have in another place noticed a limited deposit of new red 
sandstone and greenstone in Woodbury and Southbury, GeeeThis 
formation resembles exceedingly the analogous sandstone and 
greenstone in the valley of the Connecticut. ‘The direction of 
the ridges of greenstone in the Woodbury valley corresponds very 
nearly, also, with that of the trap in the Connecticut valley; in- 
dicating a synchronous protrusion. 1 omitted, in treating of new 
red sandstone, to notice a similar formation, about 60 miles long 
and 30 broad, in New Jorsey ; and extending northerly into New 





‘I have presented the reasons that lead me to ———— 1 
n ees 


nary strata west of Connecticut river. 
reason to believe that this second elevating force acted on all the 
rocks between Connecticut = Hudson rivers, and 


r. Hited along with the sandstone. 

his se al the ook betwae GA rr 
the whole distance between 
at helper f ” # 


lest meridional system, except in one or ro a . 
limited extent, were affected by this second elevating ye 
For if such bad been ee ee ; 
western side of the Connecticut, the sandstone would either : 
been elovated without losing its horizontal ition, oF it wou! ve 
have been tiled tek eal opposite denise Gee 
valli primary strata east of the river 
epoch under consideration, it must have been 
Jess dogroe than the strata west of the river. 

‘There is, area in one , striking evidence that an ele- 
vation has taken place in the gneiss east of Connecticut river, 
since the deposition of the sandstone. I refer to the section which 
Thave given in treating of greenstone, which extends from the 





* Pierce in the Am. Jour. of Science, Vol. IL p. 181 
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nstone of Turner’s falls, to 
fares ae side of the valley. sence 
Sion alike Sieh its sandstone as we approac! — 
strata, can be explained only by su pees ees ee those 
strata afier the deposition of the sophseg At least, the evidence 
that such was the cause of this anomalous dip, = pins of he 
evidence that at the other end of the section the 
greenstone has occasioned the increased Ce 
But it is easy to conceive how a 

icular places, oe the mee Leet 





ith the gneiss at the mouth of Miller’s aes) 
fully affected the Lamers strata for seul dis- 
tance, without producing a percept 1 over regions t 
extent, And aa th le Tigi inclined pies apis the 
case that has been referred 
bar the Connecticut eta no rock intervenes between the new 
red sandstone and the newest tertiary. ‘The strata of the latter aro 
horizontal, and were therefore deposited subsequent to the ele 
of the system under consideration. Hence we can only say, 
the ta bet when this system was developed, was that which 


bord 

T suppose he does, that the chalk ip alee 

dislocated nor elevated, i it will follow that the epoch of elevation 
of this system occurred between the deposition of the sandstone 
and the chalk, 


4. The Northeast and Southwest System. 


‘This system embraces in my opinion a considerable part of the 
‘mica slate in the valley of Worcester, all the northern part of the 
gneiss range, which on the east side of that valley trends away to 
the northeast, and the western part of the graywacks formation, 
with the talco-chloritic and mica slate in Cumberland, Smithfield, 

_ &e. The dip and direction of the strata in the aie range exhib- 
it, probably, the most distinct type of this system. They are to 
uniform in this range than in any other perhaps in the Sats 
direction is nearly northeast and southwest; though rather 
nearer to north and south than to east and west. ‘The medium dip 
is from 60° to 70" northwest. In tl Worcester mica slate, the dip 
and direction are much more i : though for the most part 
its strata run nearly northeast an southwest and dip northwest at 
a large angle. But towards the southern part of the range, they 





















run fat and towards the northeast 
ae vs and west, conforming a 
: slate Tmrpihe 


Et 


the packs te and the gneiss east of see which tetrne ing 


Sanectseeee margin of the tongue of graywacke extend- 

towards Sherburne, the direction of the strata Sentepciels Wa 

is C= ; for example, in Natick and Watertown, and probably 
isto reckoned asa part of it. 

‘The tendency to a northeast and southwest direction, which T 
have observed in the argillaceous slate of Guilford, Vt. has led 
me to suspect that this also may belong to the same system. 
to render it certain, the formation should be examined farther 
north, in Vermoat and New Hampshire. The mica slate asso~ 
cinted with this clay slate on the east, in the southwestern part o of 
New Hampshire, should be examined with the same object in 
view ; for I have observed this also to boar too much to the north- 
east and southwest to belong to the meridional systems, except as 
@ local anomaly. 








rocks in achusetts, which I ters dancabed as to 
this system, may be found connected with some other. 
strata certainly for the most part, run nearer north and south by & 
few degrees than the general course of the Alleghanies. 

x bape ot foam aio eee opps 
setts connected wil is system, to judge epoch 
of its elevation. We could poo A only that it bet ee 
after the deposition of the graywacke. But pope bed 
mont, it took place between the deposition of the — 


oldest of the tertiary strata. ‘ 


5. East and West System. 

This includes the greater part of the gore sienite, 
pay, and eecnsne, te etre pr State; and 
Pp oy the gneiss in the vicinity of New Bedford. Amid many 
anomalies, the decidedly predominant direction of the strata of 
graywacke, (excepting the portions conneeted with the last sys+ 
tem,) is east and west and the dip northerly. Not having made 
many observations upon the New Bedford gneiss, and finding that 


* Phils Mag: Vol. Ik N. 8. p. 219. 





tng trong Wala nd We @ portion of the graywacke run- 


east and southwest system, occupies the valleys between these 

f have Suggested in another », that the disturbance which 
the Plastic Clay Formation on Martha’s Vineyard seems to have 
undergone, may have resulted from the protrusion of . it 
‘s0, that granite was probably a portion of the east and west sys- 
tem under ‘ion. According to these data, the epoch of its 
elevation must have been subsequent to the deposition of the 
Plastic Clay, and consequently later than the epoch of the north= 
east and southwest system. But I regard this evidence as little 
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dor westwards : and that such js ihe direction of the rivers, which 
farther west run on the north into Hudson's Bay, and on the south 
into the bason of the St. Lawrence und great western lakes, as to 
show that the olevated land, if not mountain ridges, in which these 
rivers take rise, have a direction nearly east and west, The 
samo is true of the rogion west of lake Winoipeck, and of a tract 
several hundred miles long, oo the south side of lake Superior, in 
which the waters that flow into that lake take their rise, 


6. Northwest and Southeast System, 

No part of the region embraceed by the Geological Map (Plate 
1) cepedeunamed ee so much lexity to ceed the direc- 
tion of the strata, as that in the vicinity of Blackstone river, near 
the place where it passes into Rhode Island. ‘The direction of 
the strata of gueiss there, docs not generally differ much from tho 
usual course of the river, and the pretty uniform dip is northeast. 
Yet sometimes we find them running nearly cost and west ind 
dipping north ; and this cireumstance bas led me to inquire, wheth- 
er they night not in fact be connected with the east and west sys- 
tem. I know not that itis yet settled, how much local causes 
may alter the direction of strata of the same system in different 
places, But my present impression is, that the strata under con- 
sideration can hardly be connected with the east and west system > 
and, therefore, | place them provisionally under a sixth system. 
But I possess no data for forming even a conjecture as to the epoch 
of its elevation. 

In Dr. Richardson's account of the geology of the northwest 
part of North America, observed during the recent exploring tour 
under Capt. Franklin, we find him desenibing a part of the Rocky 
Mountains as composed of four chains, terminating by the north- 
ern ocean tothe west of Mackenzie’s River, and running about 
S. E.and N. W. ‘They consist of primary rocks: and I mention 
them here, as a protty strong indication that a system of elevation 
With such @ bearing exists on this continent. Such a direction, 
however, is not common in North America in our mountain chains, 
ualess we go as far south as the isthmus of Darien. 

In comparing the facts which have now been stated in regard to 
the elevation of our strata, with similar facts developed ia Europe, 
T have been led to conclude that it is a considerably longer period 
since the elevating force has acted in the United States than in 
Europe. For we have slight evidence of any extensive distur- 
bance here since the deposition of the strata above the chalk, and 
not very conclusive evidence of such disturbance even so late as 
the eretaceous period: whereas, in Europe, several systems of ele- 
vation are reckoned of a later date. And this conclusion agrees 














| this would Jead to the conclusion that 
is older than the eastern; atleast that 
See i sapeett nes i haatin tesgicn of aon 
opinion. ‘Ita 7 says he,‘ ripti - 
inuxem and ly inh the ancient level, fests the flanks: 
of the Alleghnnies by the tei deposits and the alluvia, anterior 
to that of ex! isting sweams, which cover their base, is no 
horizontal, It rises gradually from New England to the Mississip~ 
i, so that at the Isle of Nantucket it plunges beneath the level of 
fhe ocean; and from that point even to Greenland, no tertiary de- 
jit bas been discovered along the coast, It follows that the 
rican continent has experienced a sort of see-saw Lap as 
(mouvement de basculs,) which has raised its western side 
sunk its eastern: so that we may attribute n very recent origin to 
the Andes.’* I confess myself rather sceptical in regard to these. 
conclusions. But even if itbe admitted that the western side of 
this continent is of a comparatively recent origin, it may still be 
true, that its eastern side was elevated at a very early period. 


Ancient Deluges. 


Ifit be true that continents and vast chains of mountains were 
elevated at different periods, and by paroxysmal efforts, it is im- 
possible but that deluges of tremendous violence and universal ex~ 
tent, should have been the consequence. Accordingly we find 
traces of such deluges in the vast beds of conglomerates that ex- 
ist in the sedimentary deposits ; and also in as frequent extine- 
tions and renewals of animal and vegetable life, which appear to 
have taken place on the globe. For such deluges must have 
been fatal to organized existence ; at least to a great extent. But 
1 doubt whether geology yet enough advanced to be able to 
trace particular destructions of organized beings to particular 
spe of elevation with thelr attendant salage. In respect to 
the rocks of Massachusetts, I feel utterly unable to trace any such 


* Recherches, &e. Chap. 2p. 321. 








during its de~ 
fine materials 


glomerate, chiefly composed 

the higher shales and sandstones, was brought into its present situ= 
ation. ‘The osseous conglomerate connected with the plastic clay 
indicates diluvial action perhaps, though not of the most violent 
kind, during the deposition of this formation. 


Theory concerning the Force by which Systems of Strata were 
elevated at ee epochs, 

Although existing voleances often occur at intervals along ex- 
tensive ridges of mountains, yet there is no evidence that such 
ridges have been elevated by these volcanoes. Indeed, it is dif- 
ficult to conceive how a volcanic force can operate except in the 
direction of the radii of a circle: so that however numerous the 
foci, they could not have produced mountain ridges having a com- 
mon direction through several degrees of the earth’s surface. Vol- 
canic power then, in the common acceptation of the term, could 
not have produced the systems of elevation that have been exam- 


ined. 

If the theory of internal heat be admitted, however, we are fur- 
nished with a power adequate to the production of these sys- 
tems, as ingeniously suggested by Beaumont. The outer crust of 
the earth, according to the doctrines of central heat, has nearl; 
reached the limit of refrigeration: at least, it must cool mucl 
slower now than the internal parts, if they are intensely heated : 
and consequently, the internal parts must shrink more than 
the exterior. Hence the envelope must from time to time become 
too large to embrace the internal diminished parts, without suffer- 
ing adegree of plication. That is, in some places the crust will 
sink down, and in other places be thrown up into correspondent 
ridges. Mere gravity, would produce this effect, unless the crust 
had become extremely rigid. And a little reflection will satisly 
any one, that these ridges and valleys will correspond in. direction 
with the semi-circumference of the globe; that is, with a great 
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it: And such is the diroction which Beaumont 

nown system of strata bas taken. en | 

#49 hesis, we see how it is that mountains 
ould be elevated at: epochs. For they result from the 

SRA ees rnc tt lobe ir ouandt to make, 

time, to a mnodate itself to the continually diminishing size 

internal nucleus. Whenever a cavity is thus produced ua- 

portion of the crust, its weight will cause its thickest 

igid portions to sink down upon the heated and it may be 
fluid sucleus, and this will produce a lateral sufficient to 









rocks, along extensive lines, and not from circular craters, a8 lava 
is oow erupted from volcanoes. A change of this kind having 
been effected, all would remain quiet until the secular refrigera- 
tion had produced other cavities; when a renewal of the same 
process would take place. And I think it easy to conceive, that 
a long series of such changes might take place without so sensibly 
diminishing the magoitade of the globe, that astronomers should 
‘be able to perceive their effects on the earth's rotatory motion 
through deeades of centuries. Tor the elevation would nearly 
jal the depression. 

From this view of the subject, it would appear that gravity bas 
been the principal force employed to elevate systems of mountains, 
‘This, in consequence of the diminished size of the internal nucleus 
of the globe, would produce a lateral pressure on both sides of that 
portion of the crust which was depressed, sufficient to elevate ad- 
Joining portions ; and to force up melted matter beneath and even 
through the ridges ; and thus the ultimate effects would be pre- 
cisely like that of an expansive force within the earth; except 
that it would operate along extended lines and not in circular foci. 

1am aware that many of the views of Beaumont, which [ have 
attempted briefly w develope, bave been, and now are, ably and 
warmly opposed by Boue and other geologists no loss distinguished. 
All, however, agree, I believe, that different formations, and con- 
sequently different mountain masses, haye been elevated at differ- 
ent epochs ; which I regard as the fundamental and most impor- 
tant principle concerned. Even if it be proved that distant par- 
allel moontain chains were not of synchronous elevation, (whieh is 
the’ principal point at issue,) it cannot materially affect the value 
of Beaumont’s researches. He certainly has the feriv of bringing 
together all that was known on this subject and of deducing from 
thence some masterly generalizations, which must be regarded as 
forming an interesting epoch in geology. 





Concluding Rewaths. Bs 

Conclusion. : 
To drawing, to a conclusion this protracted Report on the geolo- 
ey of Massachusetts, it is to pause and look back upon 


my labor. And I freely acknowledge that its great deficiency and 
imperfection are its slpetes ee Teaaohiwdod: ace 
cuse myself of a want of ss and effort to accomplish the 
objects of my appointment. It is now a little more than three 
years since I received my commission ; and during that period, in 
addition to the oiditaby labo BN my profession, I have travelled 
4550 miles for geclogical purposes, and collected for the Govern- 
ment and for the thrae Colleges in the State, nearly 5000 speci- 
mens of rocks and minerals: 1550 of which belong to the Gov- 
ernment collection. Yet cannot but perceive great imperfections 
and seieanies i my ansoet at oa eke 2 eels become 
more and more improssed with the i at a longer period 
was indispensable to enable any man to obtain a full ter Sea 
account of the geo! and mineralogy of nearly 8000 square 
miles of surface, so diversified as Massachusetts. Indeed, ad T 
not, previous to receiving my commission, travelled nearly as far, 
and obtained nearly as much information relative to our  Eeoloey 
‘as since that period, my Report could hardly have been tolerable, 
if it be so now. As it is, I can regard it only as a commence- 
ment of the work of exploring our rocks and minerals. The 
ficld yet remains open for the admission of other and more able 
laborers, who, I doubt not, may a many an abundant harvest. 
If my efforts shall aid or encourage those who may come after me, 
they will not have been made in vain. 

J cannot close without expressing to your Excellency, how grat- 
ifying it has been to me, to act in this whole business, under the 
direction of one whose views have been so liberal in regard to it; 
whose counsels and instructions have been so judicious and en- 
couraging; and whose personal attention and kindness have laid 
me under very strong obligations. 

Nor can I omit to mention the universal disposition which I 
have found manifested by all classes of the citizens of the Com- 
monwealth, and in every part of it, to do all in their power to 
forward the objects of my commission, ‘This is among the cir- 
cumstances that gave so much interest to all my geological tours, 
and renders the retrospect of them among the most delightful 
recollections of my life. These excursions, I am happy to confess, 
have greatly exalted my opinion of the kindness, intelligence, and 
happy condition of our population, and sensibly increased my at- 
tachment to my native State. 

Finally, and above all, { would not close without acknowledg- 


. 
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ing my supreme obligations to Him, whose providential care and 
kindness have followed me in all my wanderings, not permitting 
even a bair of my bead to be injured ; and who has enabled me to 
bring at length to a conclusion, ome of the most laborious eater- 
prises of my days. To Him I desire to consecrate the fraks of 
this labor and of all the subsequent labors of life. Andshould 
they prove even slightly instrumental in promotieg bumsn know 
edge and happiness—two grand objects of the Diviee Benevo- 
lence—I know that they will be accepted. 
lly submitted, 


Eowaro Hircacoce. 
Amberst College, September 1, 1633. 





A CATALOGUE 


ANIMALS AND PLANTS 
~ 
MASSACHUSETTS, 

PART tv. 


‘To His Excettexcy Levi Lincoty, Esq. 
Govrnnor or Massacnuse rts. 


Iw executing the part of my commission which directed me to fur- 
nish catalogues ¢ of the native mincralogical, botanical and zoologi- 
cal productions of the Commonwealth,’ 1 have been greatly 
pendant upon the assistance of several gentlemen distinguished for 
their acquaintance with particular branches of natural history. 
‘Their names will be found prefixed to the catalogues which they 
have furnished. And I tuke this opportunity to testify to the 
prompt and liberal manner in which they have executed this dif- 
ficult task. 1 ought also to remark, that the catalogues which fol- 
low, being for the most part the first that been attompted in 
this quarter of the country, cannot be su; fect or com= 
plete. They are sufficiently so, however, to furnish a great 
amount of new and valuable information respecting the organized 
beings found within the limits of the State. 

In respect to the minerals of the State, 1 have found it more 
convenient to give an account of them in describing the several 
rocks in which they occur, and also in the Tabular View of the 
rocks appended to the Ailas ; and I judge it wholly unnecessary to 
repeat the list in this place. 

Respectfully Submitted, 
s Eowano Hercucoex. 





Amherst College, October 1. 1833. 
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ANIMALS IN MASSACHUSETTS- 


On ANIMALS WilICH SUCKLE THEIR YOUKG. 


errs sts Sete reste 


nished by Dr. T. ris; 20 well known as an ae- 
carae zoologist, that the value of this would hare been 
ee a ee to make it entirely 
own. 
ORDER 1—CARNASSIERS. 
Vesperia. : 


sores Le Red or New York Bat. 


reus, 
Americans, Pallas Black Bowr.* 


Woleerene.t 


Mostcia =e. 
pas 


ain mre—Dr. Kmarocns 
‘whos (the winter {ike the ermine trom whieh K Ix mot dlstingutshed Myr 


Jamcrmet tacos, gceatly resembles Ore weasel. 
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Canis, 
im ula, De 
Gaels (Cesarean, ‘Say and Godman.) Greg-Fex. 


‘Yevacolor, L. Cougar, Panther, Painter or Catomeunt. 
Canadensis, Geollrey. "Lynx, or Wild-Cal, 


Oca. 

vitulina, L. Common, or hair-Seal. 

cristala,L, Hveded Seal, 

ORDER IL—RODENTIA, 

Tiibec, Le Beaver, 
Saeed Mesquasd, 
Arvicaa a 

Ord, Madow-Mowse, 


decmmcen Bs Pallas. Common Brown, or Nerawy- Rel, Wher/-fot, 


Ph 


muscls, L Mouse. 
leucopus, Rafinesque, (agrarias, Godman.) Field Afrase. 


(Tamias) fay, Kin Chou, ay, id Richardson) Stripes 
‘amias) st: ri, Ray, and Ricl ) « 


Pteromys, 
v L. Flying Sywirrel. 
Hystrix. 


_ Pier Cater. (deme 2.) Perpariat 


WAsariounes, Goal on Hare. 
Virginianas’ Harlan. (variabilis, Godman) Warptag Haye. 


ORDER IHL.—RUMINANTIA. 
Cervus. 
Virginians, Gmelin. Common er Fliliow Deer. 
ORDER IV.—CETACEA. 
Delphinus. 


Delphis, L. Grampus or Por 
ey gladiator, Lacepote. "Siler, Sabre:fancd Delphine Sword 


Balam . 
iayeicelan L. Common Whate. 





sb whos the aula, the panes i Seri this carcine oly prota ty 
inn the imlts of Massa ati a nae ee ARI 
(wanicn, anf Mule leupue, undoubtedly once wn doeal hs 

Jrmoat univer cated a Ret, ‘hough sey aah, «a sd me 


ay Ur IrpPeTy ai ory 16th tr¥¢ Doin of i acleats Wok ne the 
point Seumee, wake Ue the Carpets PMATURE, 














.—BIRDS. 


th a Wins Coes 


placed before re pce nt es some dwireen 
fshewsthat it sa cegularvistant and breeds inthis climate. 


+ 


cl 1. 
Bind to¢ articulated on (ech gragh moe Sobagipre imecincrmne 


Be 
net 
= 
i 


sasee= sar qeess +) 
| 
2 


__ eynnens, Lin, 
Strix, 


4 funerea, Gm. Hak Ol Aatumn, 
Virginiana, Gin. @reat-Aorned Orel, Inhabit» the mountains, 


ORDER 11.—PASSERES. 
TRIBE 1,—SCANSORES, 
Family Amphiboti. 
Coceyzus, Vieill Temm. Ranz, Cuv, 


Dice jus, L. Briss. Gm. Lath. Il. 
Americanus, Bon. Yellow-billed Cuckoo, 
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Cuculus. 
9 — orythrophthalmas. Black-billed Cuckoo 

Family Sagittitingwes, 
oi L. Briss. Gm, Lath, &e, 


: —Assives about Apsil 
Leribe fring Wear, Commo = Astives aboot Apri 


oeetee 





‘TRINE 11.—AMAULATOR ES, 
Family Angulirostes, Ul. 
Alcedo, L. Gm, Lath. 
4 aleyon, Le Betted King Pisher. 
Family Gregarii. 
Sturnua, 1. Briss. Gm. 
Ludovicianns, L. Meadow Lark. Arrives abut Mareh 13th. 


$ Oriole. 
5 cous, Dan. Jing Winged Glaring. March 90h. 
$ pocors, 5 L? Cow Bont 

Qui 


5 versicolor, Vieill, Purple Grakle, 
ferrugingns, Bon, Rvaty @rakle. 
+ baritas, Bon. lack Oriele, 
Corvus, T. Gm, Lath, Cay, 
W— corone, Le Grow. 
corax Raven. 
ry) cristatus, L. Blue Jay. 
Family Sericati, 
Bombyeilla, Briss. Ill, 
$ — Carolinensis, Briss. Cedar Bird. 
Family Chelidones, 
Caprieulgus, Ls Briss, Gm, Lath, 
vocifert il Whij 
Virginiatos, Briss, Night dia 
Cypeclans Temm, 


Tk. Arrives March 20th, 





‘Temm. Chimney Swallow, 
Hiruntlo, bE Briss. Gm. Lath. 

parpures, L. Purple Martin, 

rafal, Gm. Barn Swalles. Arrives April 20th. 
fulva, Vieill. Rocky Mountain Seaton. 
riparia, L. Bank Swallow, 

bicolor, Vieill. 








Family Canori, I, 
Muscicapa, Briss, Ill, L. Gin. 
$Wraxnuy Bris, 7yrant Py-Caleer. Arrivesbetwoon In and 12th May. 
‘ erinita, L. Great crested My-catcher, 
4 fasen, Gut, Pewit Plycatcher. Arrives Murch 20h, 
4 virens, L. Wood-Pewee Fy 
5 raticilla,"L. American Flycatcher. Common. 
4 Cooperi, Nutt. Olive Sided Fly-cadcher. 


"Takes the place of Oe ® wuratus Ln the western partof Use BURG of New Work. 
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Teteria, Bon. 


bn Bon, Yellewmbreditted Chat, First of September. 
Vizeo Vieill 


© septentrionalis, Gin. Butcher Bird. Late in Auta. 
i inson, American Gray Strike. Winter. 


Bird. Very rare in the 
‘Arcivea betwen: My’ 
Arrives March 10th, 





Weod-thrus. | Arrives ae Pe to 12h, 
i . Arrives May Lat to 12th, 
Wika on Tawney Do, 
1 _ noveboracensis, Nuit. Autumn, 


Sylvia, | Laih, Tesi. Rana. 
anrocapili, Ron. Golden Crowned. Tarust. May 15.10 2h. 


noveboracensis, ean Water The 





' coronata, Lath, Wellow-rump Warbler. ‘Passes north in the Spring, 
returns in. sy 
virens, Lath. tae apne Green Warbler. 
3S Blackburniae, ler. ‘Mountain. 


3. deserocepbale feed Chesnut-sided Warbler. 
$F castanen, Wilk ay ranted Warde, 
Bl re 


tigrina, Lai Bluc Mowntain Wo: 

sotiva, Lath.” Bluceyed Yellow Warbler. 
Americans, Lath. Blue Yellow-dack Warbler. 
Canadensis, Lath. Black-throated Blue Warbler 
agilis. Connecticut Warbler. 

‘auiumanlis, Autumnal Warbler, Rotarns from the North in Oct. 
petechia, Lath. Yellow red-polt Warbler, 
maculosa, Lath. Spotted Warbler. 

pai Bon. Canada Warbler. 

Suricollist Orengerhroaied Warbler. 

Pinus, Lath, Pine Warbler. 

frichis, Lath. | Maryland Yellow Throdt. 
tochilus, Lath, Yellow 

apbagnosa Bon, 

nour Blue-winged Yellow Warbter. 





MO oreersensageegs 


damiliaris, Lin. Brown Creeper. 
we Tera, Rang, 


sinlis, Bon, Blue Bird. Ar. about Mar. 10. 
heguias, Vieill. 

coristatns, Vieill. Golden crested Wren. 
‘rrogl lytes, 


Family Tenwirosires. 

= L. Briss, Gm, Lath. 

Carolinensis, Briss. Whitedreasted Black-cepped Nwach 
§ Cnmdeens be ed beled Match 
Anthus. 

spinoletia, Bon. Brown or Red Lavt. 
Alauda 

alpestris, Lin, Wils, Shore Lark 





4 

t 

7 ‘Wilk. Yellow 

1 =e, i epee 
in row, 


ti 
; 
; 
2 


tor, Wils. Pine Grosbeak. 
<Teweoper Gm. Crotsbill, 


Lei ts L im, ath 


on cemily Columbini. 
Columba.. 4 ° 


‘ria, Ly Pigeon, 
§  Gefatinensist Thre ones 

SUB CLASS, I. 

Hind toe articulated higher on the tarsus than the fore tocs; incapable of 
grasping, or wanting. 
ORDER [1—GALLINA. 

Family Gallinacei. 

Moleage is, 


Wild Twrkey. Now become searee ly extinct. 
Ponts Paleo, Lath, Il. serie - ; 


Virginiana, Lath. 
‘vcarany ce Gm. tah Ringe om 
w ‘Common, 
4 oon Wie Phated Grou - 


*Prequontly met with on Mt Holyoke. ® H. 
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ORDER WV —GRALLE 
Famaly Preesirostres. 





Catcher. 
Family Heredis. 
Ges Pallas. HU Cav. Temm. 
Ceusdensis, Brorn Crane. 
L, Groat Hevom. 
Gree ite Bere. 





atricilla, L. Black \adet Gull, 


\ i ieepleatin Nec Drown marked Ou 


Saat 
 sBSaperay Srrunegeand Rare Bomaparicen Oul 
catarnetus; Lath. Stua Gall - 
Family Temallosodentati-—Uit 


Anas, Je Hiss 

q 

+ — boschas, L. rd, 
$ acuta, 


‘Sear 
' iat jhens, Scoup Duck or Blue BN. 


dassana, 
Podiceps, Temm. Viel, 


£ — etisiatus, Lath. Crested Grebe Rare on the Hudson. - 
1 Carolinensis, Lath. Sn Dob-ctick 





: ~ 


& 
. 
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de andere 
hie Satie or Slows. * « 
entree Ha 2 
Cineres, Green, ¥ 
F Sijeinn, Gresn. i On the authority . . 
Green. § of Dr. Emmons. 
picta, Harlan, * 
1V.—FISHES. 


A Catalogue Marine and Presh-water ‘of Massachusetts. 
BY JEROME V. C, SMITH, M. 
CLASS I.—CARTILAGINOUS FISHES. 
ORDER L—CYCLOSTOMI, 


k“ Lomprey-tel. 
ORDER II,—SELACHU. 
Seyllium. 


eanicula,  Sea-der, or Dox Shark. 
84 pues Very similar in character and appearance. 
ualus, 

canis. Dog —by some called the Mad Sea Dog. 
Carcharias, 

vulgaris. While Shark. 

glaucus, Blue Shark. 

or Thrasher. 


Zygena. 

vt ris r-Headed Shark. 

tiburo, Warty Shark. 
Selacho. 

maximus. Basking Shark. 
Torpedo. 

vulgaris. Torpedo, or Benumbing Fish 

Raia. aa 


clavata, ‘Tharnback. 


pastinaca. Sting Ray. 
ORDER IIEL—STURIONES. 
Accipenser. 
suri. Stwrsrcon, 


CLASS IJ.—OSSEOUS FISHES. 


ORDER IV.—PLECTOGNATHI. 

Aluteres. 

monoceros, File Fisk, | 
Ostracion, 

Uriquoter. ‘Truk Fish, 

bicandalis. 
‘Tetraodon. 

turgidus, Swell Pian 





—— Horn Pont. eat 
ORDER VIL—MALACOPTER YGII—SUBRACHIATI. 
cube Family 1—Gadites. ae 


\* Brosmus. 





Yn 4 nw , a 


aa a Pa 
Ranicepe. x 

Faaily 1t-—Plareales ¥ 
Platessa. . - 


¢ 

e 
» 
* 


” FinilyHl—Disebel, © 


minutes. Smalt Lamp Suber. ? 


ris. Common Eel, 


murwna. Conger Eel. 
ORDER TX ACANTHOPTERYGIL 
Family 11.—Goboides. 
Anarchicas, 
Tupua, 


merala.. Blue Back, 
Family IV-—Perovides. 
Scorpena. 


poreus. Yellow Saudpin, 
scrofa. 


Mugif- 
albala. White Mullet, 


Jeucos, Stiver Perch. 


» 
%, nine in Mowatt _ 


S- 
dianus. _ ‘ 


TU ORs Hed Pech. " . 
pati White Perch. 
Vollew Perch, 


Perea. _ 
Uranascopus. 3 
sseuber, 





miper Websfingered Gurnard, 


Cottus. 
io. River Bullhead. 
ee as 
soorpius. 
tatmphctix “Armed Aithead. ~ 
Batrachus. »y 
rapier: Bullhead. 
Lophfus. * 
Piscatorius. Angler, - 


Family V-—Scomberoiden 
Scomber. 


Fornad i Meer * . 
Vornalis. ¥ 
crys Yel acbert € 
plumbeus. Horse Mucherei. 
maculatus. | Spawish Mackerel. 
seomber. Common Mackerel. 
thynnas. Twnny. 
Centronotas. 
dnetor. Pilot Fick. 


fuber. Common Dory, 

Chrysotosus. : 
tuna Moon Fish. 

xiphian er 


lading. Sword Fish. 


Family VL—Squavipenues. 
= ¥ 
alepidotus. 


Family VIL—Fistularide. 
© Pistwaria, 


tubacarin, Toboveo pipe Fish. 


V.—TESTACEA OR SHELLS. 


List of the Marine Shells of Massachusetts, arranged according to 
the System of Lamarck. 
BY THOMAS A. GREENE, ESQ. OF NEW BEDFORD. 
CLASS 1X.—ANNELIDES. 


ORDER Il].—SEDEN'TARIA* 
Pectinaria. 
belgien, Sabetla beleica L. 


Huila tha po atmpt nas ten ae hen thie Report. ealalogue of te LD other 
‘erdary nf Atinelifien i Myssarintsetie. But tow of tives anlshnts hae Aljescted the. atsentton. of 


Suncrailse ana treat forte tans per na oct of the fonch f comnman uoserien ato excite INE 
Inwreat oF nome puch senor Df: Gaul iaa mcadonel to me tac be has nalen the Fath 
‘scion of Ses cual nnONE NS aie seneata La 








Lin. Rasth Worm 
ech 


Le Hiei Worm. 
£.B. 





Ke aie 


‘conchilega, Le 

‘This has been subshivided into several es, Wea of whidh hae 

Spirortie hore. ai 

irorbis. 
Pir paloides Serpe Spirorki, On Sen eed 

Serpula. 

vermicnlaris, 

coniortuplicata. 


CLASS X.—CIRRHIPEDA. 
ORDER L—SESSILIA. 
i Oy the toms of Ships. 
Very fiuntent on Gat toon, ™ 
oe Pe 





ORDER I1—PEDUNCULATA, 
Anatifa. 

Iwi. ‘enatifera Io, On the bottoms of ships. 

vitrea, tescteularis, Found a} Nantucket. 
Cineras, 

vittatus, Lepas wittate. On the bottoms of Ships 

CLASS XL—CONCHIFERA. 

ORDER L—BIMUSCULOSA. 

Teredo. 

navalis. On of Ships. 

holes, 

crispata. 
Bolen bd 

ensis. 

vindis, Not common in the N, England States 
Solecurtus. 


Caribeeus, Rare, found at New Bedford, 
costatus, Say, Common at Nahant Beach. 
Mya, TH rats et ead gh ‘New Bedfont, 
a. 


mercenarin, Say. Common Clam. 
Anatina. 


convera, Turton. Thracin of Biainville 
Leann, Conrad, pratewuis? Turton, At Nantucket 


solida. 
igantea, Lam, Solidissina Ditieyn 
truncata. 





suberianguia. ardata, Courad. Figured in the stipplement io 
‘Wood's " Index Testucenlogicus.” 
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‘Mt hyaline, Conrad. 
Corbula. 
ferroginosn. Myo Serrugincse, Wood, Not decribed by Lae 


Pandora. 
trilineata, Say. Found in Nantucket Harbor. 





ila, Say, Pound at N. Bedford, 


divaricata. A single valve v4 ot Chathaw. Asta: 
‘Ocean shore at Nesiaaket iii 
Astarte—a distinct species, with margins entire. 
Cyprina. 

Islandica, 


Cardium. 


ea ThitFecies appears to be undeveibed, 
wr ponderees, as Say. These wer 


the: 
a ro Bay Nota Toccoa ia 


‘margaritacea. Nucude 
Sania ete a maenE. 
ORDER 1L—UNIMUSCULOSA, 
Modiola. 
_jPapuana. Mytilus modiotws,, L. 
Mytilus. 
edulis 
jucidus. 
To 
demissus. Very abundant at New Bedford. 


pervect Ni 
a lantucket, 


ephippium, Abundant in N.Bedford, 
undulata, 1sit adistinet species from the preceding? 


CLASS XII.—MOLLUSCA. 


ORDER IL—GASTEROPODA. 
Chit 


oo Not dese ~ . 
Patel 









ORDER HL—TRACHELIPODA 


Veluin. 
cola, Conrad, 
Bula . 


solitaria, Bay. Is ita vébiety of B: hydmis’? Pound at 


bisuturalis, Say, 
alternate, Bay. 
Fusns ee ; 
Kslandicus. Murex corneus, Wood and — Dillwyn, Flee 
corneus, Say. 
cinerens, Say, 
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Fusus. 


decemeostatus, Say. Murex carinatus, Pennant. 
Ranella. < 


caudata. At Nan! 
Pyrala. 
cansliculata, Murex conaliculata. 
carica. 
Nagsa. 
obsoleta, Bay. Buccinun noveboracense, Wood's Supplement. 
trivitata, Say. 
Tunata, Say. 
Purpura. 
a, rt ‘ 
Buccinum. ; 
undatum, L. « 
Columbella. 
terpsichore. Buccinum terpsichore, Weed's Supplement. 
ORDER VI—CEPHALOPODA. . 
Spirala. = 
Peronii. Nautilus spirale, L. Found on the ocean shore of Nantucket- 


List of Land and Fresh Water Shells in Massachusetts, so far as 
they have been ascertained. 


BY MR. JOHN MIIsf ON EARLE, OF WORCESTER. 


1—BIVALVES. 
Unio. 2 


setae ree Sr onan 


oc Ye Poe ery Count; 
radiatas, Say. and Essex Counties 


margaritifers, L. arcuate, Barnes. 


marginals, Say. Blackstone River. 
undulata, Bay. Do. and streams in Plym. County. 


cree 
‘ommon Green Mt 
pepe y. “Sickie sad Preach Rivers 
onds in Essex County. 
Cyclas. 


similis, Say. 





arenifira? Lea. 
_ LAND SHELLS. 


arborens, Say. 
tridentata, Say. 


malnuta, Say. 
iaentat Bey. 
Iabyrinthiea, Say, 


pectiva, Say. 
Fratarun, Soy.and.two other species. 
rN 1008. 





Suceinea. 
ovalis, Say. 
campestris? Say. ny 
and one species not ascertained. 
Papa. 
corticaria Say, 
Caracolla, 
‘one species not ascertained, 


“Thin dns not nerves exactly with wy epecimenn of te dubia found lo Pennaptvania, butt Uhink 
ace subichonnydipanet tb beparied Ben Sak ‘pciae 





In the first edition of this Report, there followed in this ploce a List of shells 


shoeroed on and near Ue coal of New England, by Col Josoph G, Totten, contain. 
ingabout 195 species. But the Boston Society of Nataral ave rncendly 
prepared with much care neatalogneof all the shells sce! to exist within 


Thelimits of Massachuseus up to the present time (Oct. 164,) and embracing 
Denshnl he species 2 Col, Hetien'y Catslaguen’f cooks aot doatss Bareeare 








Rt ese cinnmpepA. LAM. 


ORDER 1.—SESsiL! 
Balanus. thy 


other species, 
ORDER I = 


=e 


Blain. 


rotates, Se 
‘fragilis, Pulteney. 
Glycimeris 

siliqua, Lam, 


ya. 
‘morcenatin, Lin. 
Anatina. 


trilineats, Say. 
ieava. 

distorta, Say. 
Potricola. a 
pholadiformis, Lam, 
da Say: 
Sanguinolaria. 

faxca, Conrad. 
‘Tellina. 

polits, Say. 
Lucina- 

aivarieats, Lam. 


bir Islandica, Lain, 

Cytherea, 

convexa, Say. 
Venus, 

mercenaria, Lin. 

preeparca, Say. 
Venus. 

notata, Say, 

gemma, Totten, 





CLASS X1—CONCHIFERA. , 
ORDER L—BIMUSCULOSA 
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Cardium. 


smargaritacen, Lam. 
_ Tostrata, Montague 
Unio. 
‘complanatus, Soland. 
actus, Say. 
races, Say 
fadiatus, Lea. 
Alasmodonta. 
areuata, Barnes. 
., Bay. 
undulata, Say. 
Anodonta. 
cataracts, Sey. 
a ns eas é 
ORDER II.—UNIMUSCULOSA. 
Modiola. ce 
bs Teatals, Lam. 
glandula, Totten. 
Mytilus. ; 


an undescribed recent species. 


CLASS XII.—MOLLUSCA. 
ORDER IL—GASTEROPODA. 


Shells, . 
jidula. 
oe 
utta™™P0Hs Conrad. 


‘eolitaria, Sey. 
Limax. : 

‘M0 oF more species. 
‘Testacel 





Subglobora (enannseript.) 

Popa. 
fallns, Say. 
corticarin, Bay, 

Succinen. 
ovals, Say, 

‘campestris, Say, 

Auricula. 
myosotis, Drap, 

Planorbis. 
trivolvis, Say, 
bicarinntus, Bay. 
armigerus, ‘Sa; 
‘campanulatus, Say, 
parvur, Say, 

{wo or more other species. 
Physa, 
heterostropha, Say. 

Lymnea. 
entascopinam, Say. 
columella, say. 
ovate, Lain 
two oF more other species 

Valvata. 
arenifera, Lea. 

Paludina. 
dlecisa, Say, 
limosa, Say’ 

Japidaria, Say. 
_ one other species. 

Natica 
duplicata, Say, 
irae Say. 5 
Wiseriama, Say. 
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Melampus. 
bidentalis, Say, 
Vermetus, 
lumbricalis, Lam. 
Lacuna, 
rrtusa, Conrad. 
Fisoa, (manuscript) é 
Turbo. : 
obligatus, Say. 
pallistsy Say. 
vestita, 


irroratus, Say. 





-One oF more other species. 


VI—CRUSTACEA. 


BY AUGUSTUS A. GOULD, M. D. OF BOSTON. 
ORDER L—DECAPODA. 
Family L—Brachyura. 
Portunus. 


pictus, Say. P. lividus, Leach. Cancer depurator, Oliv. Sand Crab. 


pa. 
hhastata, Fab. Edible Crab, 








S On sea wood, Golf stream. 


‘canaliontata, 8. 
Panily IL Macroura. 


Astacus, 

marinus, P. Comenen Lobster. 

Bartonis, Bose. Orew-Fist. Fresh Winter Lobster. 
Crangon. 

‘septemspinosus, 8. Shrimg. 
Palemon. 

8. Proien of Strimp. 

Pagurus. 


Bernhardus, Lin. in Buccinam wplstnm and Nation. 


polliceris, 8 n Noun and Pyrole 
Fingcarpas, 2 in Nas, Colsmbella, he, 


Hippa. 
emeritat F. tal Sond Bug. 
ORDER 1_STOMAPODA, 
Squilla. 
empusa, 8. 
ORDER UL—AMPHIPODA, 
Sa Lae eae sabes poaeas 
i a ? 
ns acc 
Talitrus. = 
eae } Beech Peas, 
ORDER [V.—LAMODIPODA 
Cyamus 


ceti, L. Whale Lose 
ORDER V.—ISOPODA. 
Cymothoa. 
ovalis, S. ga emarginata, Leach. 
impressa, 8. ye dicarinaka, Leach, 
Tdoten. 7 
tricuspidata? Leach 
and one other. 
Stenosoma 
irtorata, 8. 
Avellus. 
commnnis, 8. 
and one more. 
Ligia. 
‘Seeanica, Dest, Oniteus oceanicus, L. 
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2 
 nselins, Le 0. affinis, 8. Wood Laruse, : > 7 
och Sa 
pn oko VI HIOPODA. a 
‘ong or more species. = 
* ORDER VIL—PGECILOPODA. 
Limu! “” 


oe ie Horse-shoe.  King-orabs - 


sa Thgpreceding Cuialogue ofthe Crustacea difers materially, (yom that 8 the 
Leas fee ee corrections, 


£ 
a 


Rore confidence of rssczuracy, thewhole Int. It all remains 45 fem com 
especially as regards the smaller individuals, “Webave been obliged to rely 
a Mr. Gay's papers inthe Journal of the Academy of 
for deseriptions; and although we have hisnames, we are not 
that he hae always referred his species to the right genera, whether of Leach 
we Fa cro eosnee martes 9 Bs ue we 
have examin in general from bisdeseriptions * 
Thave also ‘added synonyms in & few 


VIL—ARANEIDES. Latr. 
THE SPIDERS. 





were forwarded 
8 ‘nd pablahed inthe Sixt yotone ofthat work ‘The wholepaper forms, 
indeod, a valuable monagraph of the Spiders of the United Sustes. 


leterrimn, 
Sogestria ? 


Spiders. 


Eiatictnalis 5 
edict peamtces 1,88) 
Agelena. 
nmvial Bosc. 
plumbes, 
‘Theridium, 
verecundur. 
Theridiam. 
vaignre. 





and nother species 
Pholcus. 
‘Auli 


Lyniphia. 
‘comin 


coccinen. 


‘Totragnatha. 


Peunsylvanica. 
is. 

trefolium. 

anfamate. 





ibyrinthes 
and seven species not name 
Mimetus- 


Carolinensis 
ferox. 
and another species 
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VIIL—INSECTS. 


BY THADDEUS WILLIAM HARRI: 
I.—COLEOPTERA. 


CICINDELIAD A. 





Cicindela, 


Parpares, ‘hivier. marginals, Fabricius: 


alala, 
Togitrons, D. ©. unicolor, Dia merely a variety. 
P. variegata, D. 


wit 3 es Dd. 
is, De irticollis' ea. 


. 8. 

ieee D. hirticollis, var. 5. 

tormerrhosials eats 

punetalata, 
CARABIDA, 

Casnonin, Latreille. 

‘lvamien, Le 

Galerita, 

Americana, L, 

Brachinus, Weber. 
librator? D. 
fomans, L. 
See 1D. 

ext 
Petisollie D. 
cyanipenals, 
oe Harris 


Hellue Benelli 
proeustus, D, 

Plochionus, D. 
Bonfilaii ? D, 


Oyalndis; Bate 
Platicalis, 8. 











iplagiatus. 
Dromius ? Bon. 
subsuleatus 7D. 
Calleida, D. 
amaragtion, D. 
Lebia, Late. 
grandis, ents, 
tricolor, 8, 
borea, Hentz. 
airiventris, 8. 
palehelia, D, 





subterraneus, F. 
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Clivina, Latr. 
lineolata, & 
Cychrus, F. ~> 
Cychras (Bpheroderus, D.) 
ras rus, D. 
Fon encetomns, Weber, 
Cychraa (Scapbiaotu, D.) 
elevatus, F. 
Carabus, L. 


vinctus, Weber. interruptus, 8. 
sylvosus, 8. 
limbatus, 8. 


ruscarius, 8. formerly riparius, 8. 
Nothiophilus, Dumeril. 

semistriains, 8. 
porrectus, 8. 


Codes, Bon. 
‘Kimericanne, D. 
amaroides, D. 
Chlenius, Bon. 
prasinus, D. 
r Db. 





Aachomenus, Bon. 
‘extemsicollis, & 
re * cone 

iacidus. tus. 
Thacalifrons, & 
Agonom. Bon. 
jetatum, F. 


8. 


scatellare, 8. 

nitidulum'T D. quadeinotarum. 

melanariam, D, “collare 1 8 
at, 





ium, 8. Iuetuosum, D. 
buna ay Cun. 
Feronia, Lair. (Pacilus, Bon.) 


chalcites, 8. 
Jucnblanila, 8. 


Peronin “Chior, Megerle.) 
opus, D. 


difjgens nitidas, 
— (Omascus, Ziegler.) 
ion, 8, disigillate, BL 
nctaia, H. corvina, D, 
polls, FL morose? Dy mintat & 


Semeaee “Iuctuosa ? D, 
Feronia (Prerostichos, Bon.) 





ens, D. coracinas? 8. 
(Leirus, Me; 








impunciicvilis. 8. 
angusiata? §, 
haaillaris 7 8. 





Harpaloa Tate. _(Pangus, Ziogler.) 
caliginosus, 

Harpalus (Anisodactylus, D.) 
agricolus, ~ 





Harpalus (Ophonus, Ziegler.) 
sericeas, H.  femoratus, D. 
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Harpalus (proper ) 


herbivigus 8. 





pallid 
onc iatis, 8. obscuripennis, D. 
lac 


Stenclophas, Ms ‘Megere 


faliginosus, D. 
Acupalpus, Lair. 
cinctus, 8. elongatulus, D. 
partisrius, S. pauperculust D. 
conjunetus, 8. misellus, D. 
Bembidium, Latr. 
tetracolum, 8. 
oppesiram, 8 


DYTICIDE. 
Dyticus, Gec Geoffroy. 


rticalis, 8. 
Carolinas, 





Hydroporas, Claiville 
niger, 8. 
rauancopi 








prelongus, ater 1 G. 
cinnamopterus, @ 
cyanipeanis, F. 

nigri . 


interpanctatue 
i 
Xanchalinus, Dahl. 
i jus, 3. 
Lathrebium, '@ 
cinetum 7 8. 


Aleochara, G. 





verna, 

‘Tachinus, G. 
fimbriatus, @ 
‘memnonius, @. 
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Tachinus, G. 


Trach; ye (Meconius, Sey) 
z 8. ovatas, 8. 
Aphanisticus, Latr. 
Melasis, Olivier. 
semivittatus. 
BLATERIADE 
Eomnenie Abrone 


ter cl} ? 8. 
sa 
foveolatas. opercalatas. 
scrote, 
pannatus F. 


Elater catnutn ) 





varienlatt e 
longus? Palit de Beaavois.pyrt0s? Herbst. | 





ious. 
Togubie Pal de Beaurois. 
discoideus, B. 


oblessus, 8. 
eontemptus. erytropus 
metallicns. 


igeminatus. 
peoraiie 


silaceipes. abbreviatus? var. 3. 
atriventris: 


Elater = (Capyias Fischer.) 


eunithtioe) 


fee Weber 
eorticinis, 8, dispar? Elerbst 
communis, 8. chénherr. 8. 
bicolor. 

pertinax, 

tenax. 
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Elater (Lissomus!Dalman. Drapetes, Megerle.) 
Americanus, ‘ rofinotatus. 


CEBRIONIADE. 
Anclastes ? Kirby. 


Physodactylus ? Fischei 
ius ischer. 
Pr. 
Sani agence. 
Prylodactyla, Higer. . 
‘> discoida, 8. (Cyphon.) 
Dascillus, Latr. 
twospecies. 
Elodes, Latr. 
oral, 8. 
Scirtes, Latr. 
tibialis, 
orbiculatus, F. 
LAMPYRi DID. 
Lycus, F. 
retlonling, F. 
as, F. 


Tele; ‘Chaulio, 
s ( sclioguathus, Hentz.) 


tasetts 


/ MELYAIDIDA, ’ 
Malachius, P. 
vittatbe, 5 
quadrisnaculanas, F 
tricolor, 
circumscriptus? 8, 
Dasytes, Paykull. 
termninalis, Molachius terminalis? S. 
PYINID A. 
Prinus, Le 


far, Ly 

Piilinus, Geoffroy. 
mficornis, 8. 

Dorcatoma, Herbst 


‘ocniatn, & 

Xyletinus, Late. 
thoracicns. 
sericeus, 8. 
punctipennis. 

Anobium, Fy 





LYMEXYLIDS 
Cupes, P. 


capitate, B. 
TILEIAD A. 





CLERIADA. 
‘Thanasimus, Latr- 
dubius, P. 
undulatus, 
hnigtifrone, S, 
mifasciaras? 8, analis. 
thoracicns, O. 
ceinens,’ Not strictly & Thanssimus. 





sculatus, 
dislocatus? §, (Enopliam.) Not strictly Thanasins 
ipennis. 8? Aitied species, not strictly 
Kemneas, = fi to this genus. 
Clerus. Geoffroy, 
‘Nuttalil, Kirby. 
La 
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HISTERIADE. 
Hier, Ie L. 
cadverians ns, Payal, interruptus? Pal. de Beanvois 


sore Le anketee, 


Dene 
sedecimstriatus, 8. 
us, 8. 
dimidiatis 1 B. 
dimidiatipennis, 


Hister (Platysoma, Leach.) 
Hister (Hololey Paykall) i 
lepa, ykall. 
SILPHIADE. 
Nec: rus, F. : 
, ns° grandis, F. 
tomentonns, Weber, velutinus, F. 
ers 
Silpha, L. 
L 
marginals, F. 


NITIDULADZ. 


is, F. 


Peltis? F. 
salcata. 

‘Thymalus, Latr. 

Nitidula, F. 


auripilis 
Dacnt tar 


Insects, 


ta, 
‘Not strictly an Ips. 


ata, F. 

Byturus, Latr. 

unicolor, 8. 
Cryptophagus, Herbst. 

celiaris, O. 
Scaphidium, O. 

quadripustutatam, 8. 

uni 


jor. 


Dermestes, L: 


DERMESTIADE 


Eat 
Mogatoma, Herbet 

elite: F. and (Dermestes) megatoma, F. 

ornata, 8. 


Anthrenus, 


8. 


BYRRHIADE. 


museoram 7 LL varius’ F. trifasciatus. 


sate. 


Elmis, Latr. 


Machen, 
cabe 


cinetus, 


Miller. 
8. 


HYDROPHILIDE. 


strjatas, 8. undatas? F: peregrinus Herbst 
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alternatns. 
Hydrochus, Germar. 
one 
Hydrobius f Leach. 
obsoletus, 
Spercheus? F. 


‘one species. 


ts 
Pee eal, & 


ie, 8. 
inflcinetin 
SCARA BALADS 
Atnuchus, Weber. . 


vk 
Onthophagus, Latr. 
‘Fees Panzer. laebrosus, F 
is? Pal. de Beauy, striatulus? Pal. de Beauy: 
‘subseneus, Pal, 


de Beauvoix, ovatus! L 





HERIDIED 














& 

m Drury. Ammon, F- 
Aphodius, I! iger. 
oblongus, 

3. 
emoralis? 8. fimosus 
v 
biealor's 


ior 
terminalis, 8, 
rabeolis, Bal, de Beauvois. 

Geottupes, Latr, P 

ne 


exaratus. 
diintatus, Blackburait F 
ext 8. 
cuprows. 

bus? . Blackburni? Pal. de Beauvoir. 


Odontaus, ee Tr. 
Lazarus, F 
filicornis, 8. 

Trox, F. 


poreatus, 5. 
capillaris TS. canaliculatas? 8. echinatus, 
serrulsius? Pal.de Beauv. hispidus. variolatus, 
terrestris, 8, 

Scarabwas, L: Latr. 
Jamaicensis, Drury, Satyrus, P. 
Maimon, F.’ Antu? Drury, 





Insects.» 


Scarabssus, L. Lute 
selictus, 3. 
geminatas? P. lugubris? Schdnherr. norster, 
Unidentatus, S 

De Geer 

cinus. 


Rutela, Lats, (Pelidnota, Macleay-) 
18, 





ligera, Le 
Melolontha B. (Anomal, Mogetle.) 
arboricola, P. 
Juciola, F.'cmleby. ‘The atrata, F. isa variety. 
Melolontha (proper.) 
occidentalis, L. variolosa, Hentz: 
Melolontha (Rhisotrogus, Latr 
Quercina, Knoch. fervens? Gylienhal 
wweina, Hentz. 
orgicnns, Gylienhal. 
hirticula, Knoc! 
hirsuta, Knock. 
tahia, & 
fraterna. 
ileaicollis, Knock. 
fongitarsa, 5. 
monta, 5. §not strictly Rhisotrogus. 
sordida, 8. ° 
Melolontha (Serica, Macleay.) 
vespertina, Gyllenhal. 
sericea, 8. sericea? Illiger. 
iricolor, 8. 
nigrcckala 
Melolouthe (Dicbelonys) 
bexagona, Germar, 
Linearis,Gyllenhal elongatuln? P. 
Melolonthn(Macrodactyla, Latr.) 
obese, F 
Hoplia, Hliger. 
trifascinta, 8. 
oblonga. maura 
Amphicoma, Latr. 
vulpina, Hentz 
Trichius, F 
eremicola, Kaoch. 
woaber, Palde Beas 
conn 
Seteiomns, ine 
RE > B. 
lunulatas, F. 
aatocheilas, Knoch 
Hentai, HL. the canaliculatus, Kirby iss ve 
Hoarrisi:, Kirby. Castanos? 5, 
Sayii, H. 
Cetonia F 
fulgida, F. 
Inda, LL barbats, & 
Cetonia, (Grymncts, Macleay ) 
nitida, L. 











Cre 
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oWTELiaD: 





nEicen'B our Acad, Nat Se) 
SERROPALIIADS. 
Orcheaia, att 


Busiropies Uligor 
leslor, F. 








variegata, 





maculata, 
Hypalus, Paykull, 
qandrinotates, 
Serropalpus, Hellwig. 
linearis. 
quadrimaculatus, 8, 
GDEMERIADE. 
CGdemera, O. (Dytilus, Fischer.) 
melonora, FP. 
raficollis. 
Mycterus, Clairville 
benecornis. 
LAORTADE. 
Lagria, F. 
mes, 8. 
PYROCHROADE 
Dendroides, Latr. 
‘Canadensis, Latr. 
Pyrochroa, Geoffroy. 
flabellata, F. 
puncticollis, 8. 
Inarginata 
infumata, Hence. 
elegans, Hentz. 
" MORDELLIADA. 
Ripiphorus, Bosc, (Pelecotoma, Fischer) 


pallipes 
Mordella, L. 
didentata, 6, 
nigra. 
pruinosa. serval 
scutellaris, F. brevis 
guitulata, 


RORIADR 
Horia, F. 


sanguinipennis, $. 
. CANTHARIDIDE. 
Meloe, L. 


Americanus, Leach, 
‘qaadricoliis, 


angusticollis 
Caniharis irs Goto. 
EH 
vitiain, P. 
cinerea, F. 
atrata, fF. Pensylvanica, Degoer. 


BRUCHIAD., 
Bruehus, L. 





© punetifer. 
seuiellaris. Possibly not a Bruchus 
Anthribus, Geoffroy. 
‘marmoreus, 0. lunstus, F 
quadrinotatus, 8. 
Anthribus (Rhinomacor? Latr.) 
calvs, 
OURCULIONIADE. 
Attelabus, L. 
ee ‘ober. 
ween, 
Bipomataties 
Rhynchites, Herbst. 
bicolor, F. 
pod FP. brevipennis. 


Rhyoehites (Sapindus, Schonhert.) 
collaris, O. rubricollis, 8 
ttnicolor. 


Rhynchites (Pterocolus, Seb.) 


watns, 
Apion Horba 
‘um, & nigrum? Herbst 
Thamnophis, Se 
oly, Herbs 






foarginatas 
Ithycerus, Sch, 
Noveboracensis, Forster. cusculioncides, Herbst, 








er 569 
Brentus. F. ioe ent eRe ny 
Cureuho, L. (Th: Maka Great ye om ‘= 
erinitus. globulus. 
_ Cureulio arbeen, Sch.) 


Coreulio (Sitona, Germar.) 
‘mustelinas. 


caninas? 
Comenli (Hadromerus, Sch.) 
Herbat. 
Cureulio' CListroderes, Sch.) 


Aneatulus, 8. 
‘Wicarinatus Lincatulus? 8. vas 
reticolatus 
Careculio fislebriow, | Germ.) 
Abietist L. ype 
‘Abietis | L. multigutiatus? O. eonfosus 
Cureulio Gaon ynch es; Germ.) 
Liu 
Mubeline 
pparginatas 8. 
ligeaticollix. rosteliagas. 
Rhynchenus, F. F. (Pissodes, Germ.) 
Rhynchenus = (rod Bch) 
ferbst. myrmecodes, 8. 
Lp ence i feleaios, Germ.) ~ 
Feet 
Rh; ache om (Orch sates, Iliger.) 
e008 . 
T Salooe ‘ a 


enleoatas. 
Rhynchanos (Madaras, Sch.) 


‘akc  (Baridius, Sch.) 
oa Ppicipennis. 


Rh; he Cryptorhynchus, Uli 
nel ana ( iryptor! aych 0s, ons 


F_nenuphar. Herbst. ' Cerasi, 
terminalis” elogons ? 8. var. 
anaglypticus, & 
parochns, Herbst 





Rhynchennus (Geutorhynchus, Germ) 
pruinosas. 
lars 
nayochnna is (enongchon, Schappel.) 
Calandra € Claitvile (Rhynchophorus, Herbst.) 
pertin 
ri db 
Earlosa, s 


immun) 
ciewtricoss, 8, 
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‘Calandra (proper-) oe -4 
Comonte Claire, (Rbyncholus Greuste.)) sy sae 
corticolus,& corticalis 1 P. 
otniataa, 
R tarps wn 
yy a 
foes : 
apiculatas, 
Hyena = 
Phioiotribus, ‘iat. 


crisis 


MYCRTOPIAGIDE. 
Lystus, 
=e S Striatus, 
Bitoma, Herbst. aa 
guise, 8. Spushisa qu iriguitata, 8, 
Myedtphagus F A 


Tatridiny rho 
ibeseens, S. 


lacus. 
ius, Silvanus dontatus, 8, 
Silvanus, Latr. 
ensis, Le frumentarins, F. 
Tr ota, 
ror ‘auticn, Pal dg Bonu 


a 1 Pal. de Benue. 


Tasects. 


CVOUTIADA. 

Cacujus PF : 

ai oe 
ipecdisee shag 1%, Gyllenhal. 

ropa “Gylea oblongus ? F. 
Uleiota, Latr, 

dubia, P. 
a = 

 ounax Brows 

Prionus, Geaffroy. 

Jaticollis, Drury. brevicornis, F, 

kmvigatus. 


unjcolor, Drury. cylindricas, F. 
Cerambyx, L. (Stenocorus, F.) 
syomaring Drary. | Marlandieus P 
inerus, Drary. garganicus, F 
‘Sniiatus, F. 
quadrigeminacas, 8. 
q 
puiator, Peck. villosus? F- 
circumferus, F. 


ictus, Drury, Robin, Forster, fexwowus, F 
falminans, 

undolatas, 8. 

villicus, .O. 

Am 


erracosus, O. gibbosus, P 
erythocophahs F 
supernotatas, © 
testacens. (Not orf a Clytus) 

Corambyx Gallidaum, 
faveicdle. atrupos. 
aotstrintua, 
ruvencus. 
revilineatus, 8 


janthinus, iconieus. 

eucujiformis 

varius, O. versicolor, Turton. undatus? Le 
ligneus. F. 

variabilis, L. fennicus, F. 


Necydalis L, ‘(Stenopterus, Llliger.) 


Nocydali Qioiezchas F.) 
is 

Lamia, F. 
confusa, 8, Clytus confusus, 5, 

Lamia (Acanthocinus, Megerle.) 
ecanthura, undata subfascieta. 





sir 





sia Aniwmals in Massachusetts. 
Lamia rene 
cobsoleta, 0. 


Bea Sc i ee Raise 


bo pet 
Lamia (Tei . Sch 
- i (Remar lle 


arator, 
‘Lamia (Mor ‘Monochamus, DD) 





facet, 3. 
aspersa, 8. 
Lamia (Saperda, F) 
sa BS. Appendix to Long. 
bivittaia, 8, 
trident 





Leplura, L. {Deamocerus, D, 
pallinta, Porster, cyan: 
Lopate (hing PF. 


Leptare re itbnnusim, Megerle.) 
decolorat 


TLeptura (Pai (Pachyta, Megetle) 





a nipenn is, 8. 

pin 

eapaliculain. 

preusta, proxima? 3 
vulieornis 


airsia, inthiops. 


eordifera, O, 

ns Bester aebratn, F, 
robriea, 8, 

Proxima? 8. opaca 
vittata, 0. 

rubricollie. 

radealiy 


noblle. 
Lneola, & 


Tega, {eropet.) 


Lo Pr 
Te Megorle. 
Lapita (Toso, legerle.) 


eRIOCREIDA. 
Donacia, F. 
palimata, O. subtilis, Abrens 


Orvodachng, E Latr. 
‘8. the hepnticn, 8, is 2 variety. 
Crioceris, y: 
trivitiats, 8. érilinenta? S 
coll 


aris, 
Auchenia, Thunberg. 
tripla, 8. Orodachna tripla, 8 
fenlta. 
HISPIADA, 


SREeAY, ronen, Moker, sacilg 





quadrieign 
‘vicinm. sign) ifr. 
convolruli. 


CHRYSOMELIADE 
Clythra.F. 


dominicana, F 

quadeis mata, 8 
Chiam ave oc 

ibbosa, F. plicata, F_ ruberosn, Knock 

Cryplecephatas, “Geotttoy. 

ornatns, 

fee rey & 

quinguelineatue, 

if lus, 

promiscuus 

areas. eeseota Melsh 


Bumolphua, Klig 


ouratus, F. 


barbatus, $ 
varians, 
cochlearius. 


7 
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Colaspis, F. 


striata, 5. 


Galeruca (Adimonia, Schranck.) 

circumdata. 

unieolor. ° 
Haltica, Geoffroy. (A&dionychis, Latr.) 

thoracica, P- 

abdominalis, O. 

vians, 8. 

fimbriata, Forster. Suturela, 8. : 

tata. 

ok Sarepial 

Haltica . 
a : (Proper.) 


‘halybes,Iliger amethystina? O. vitivora, Thomas. 





i 1 ae 
ferraginay Lecce Lycoperdiaa ferugines, Leoont. 


‘SOCCINELLIADE, 


Yomaria, taahiguite. 
Coceinella (Chilochorus.) 
encti, L, 


sal 
Clypeaster, Andersch 
fasciatus, 8, 





servilis, 
Achat (eanthes, Serville.) 


Tiponcsuss Dedeer. cylindrica 
Gryll L soci ‘FLEIADE. 
jas, (Eph ippiger, Latr.) 
Gryllas (Prerophylia, Kithy.) 
DeGeer, Inurifolius, L. 
head f 7 


2 Degeer. 
Gryllus (Cor lus, ‘Thunber; 
aes Deter, eet 


LOCUSTIADS, 


usta, Le 
et tuberculais, P. de Beauy. 1 


eae Fr. periscelits, 
viridifaseiata, DeGecr. { Viszinian 


culphicen, Pal, de Beauy. 


with eras Cn hem- 
Beauv. 


enceratn. 
ccerinelpennis. 
curtipennis. 


‘hyreocorus, Schranck.) 
o anicalor 1 P. de Beauv, 
arborea, 8. 

Beasylranics ? Defer, hilar, Tile. 


conspersa, serea, 






carnifex, P. 
Pentatoma (Cydnus, F.) - 
fron, 8, 
u us cubes Pal. de Beauty. ‘ 


CORKIDM. 


Coreus, F. 
galeator, F 
tristis, DeGeer. ordinatus 8, 





Tygens ( (Anleoscelis, Latr.) 
in alus. 
Lygeus (1 ts (Berta, F.) 


ay 
Lyges (proper.) 
coreiens, F. 
a nents. 


minALLs. 
Lygous (Pachymera, Lepeletier and Serville.) 
conatricta, 
bilobaia, 
mnvortia, — (Astemmma ?) 





Dractentus, 
alticus. (Perhaps not of this gens.) 
CIMICIDR 


DeGeer. raptorius, 8, 
natn Tair) aac 


Rodan (Zalus F) 

Redavias Bois, Scopoli.) 
Tretipetnis, S. longipes 1 DeGeer, 

Leptopus, Latr. 


sltemnates 





Tnetces. 519 
Acanthia, Latr. 


NYDROMETRADS 





NOTONROTI ADE. 
Notonecta, L. 
Americana, 


macaiae, fm, lineata Forster. 
Notor 5 
ema (Sarton, Geoffroy.) 


altercata, 
TV.—OMOPTERA. 
CLOADTADA. 
Cicada, 0 , 
uibieen ¥ Le 
pruinoss, & 
Feplernccetn, Le 
FULOORIADE. 
Otiocerus, Kirby 
Sequetery sty 
rij, Kirby. 


CERCOPLADA. 





Membracis, F. 
bimacolatus, F. 
monticoln? F. Gin. 
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Cercopis, F-(Apkrophora, Germar) 


V.—NEUROPTERA, 
Libellala, L. 3 ore. 
sae 
cece nan set 


Frain “trimaculata ? P. 


Hahos,F. 
abn (0 (apn Leach) 


Junius, Drat 


pms a 


- ied 
Agrion, P. 
msierna. virgo gamma, Drury 


ra 
Agrion, (Calepterys, Leach ) 
a 


‘mquabilis. 

Agrion (Lestes, Lench.) 
euril 
basal 





EPUEMERADA 
Ephemora, L, (Baetis, Leach.) 
eurina. 


Lateipennis. 
Ephemera (Clocon? Leach.) 
leuconeura. 
a aloe ; 
emera (proper. 
a bir ae 1 


PANORPIADAL 
Panor, 
Pita, 1 
MYRMELKONT! Dm 
Ascalaphus, ¥ 
maculatus? 0. 
HEAEROBIID, 
Hemerobius, L. 
irrorains, & 
mononeuris. 
perla? L, 
se! ADE 
Corydalis, Late 
cornutus, L. 
Chauliodes, Late 
Bectinicorns, 
Jenticorn. 
serricornis, 8. 
Siolis, Late, 
mon ras, 
PRRIIADS 
Perla, Geoffroy 
immarginatn, $ (Sinlis.) 
sogoaa, 
sernifasciaga 
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Perla, (Nemoura, Latr.) 
convoluia. 
debili; 
MANTISPIADS. 
Mantispe,Uliger. 
‘pagana, 
TEMITIDE. 





SS 
Phryganes (Leploceras, Leach.) 


VI.—HYMENOPTERA. 
TENTHREDINIDA 
Cimber, O. 
icana, Leach. 

ulmi. 
Tenthredo, L. (Schyzocera, Latr.) 
‘Tenthredo (Lophyrus, Latr.) 

compart Leach. Americans t 


fa 
‘Tenthredo (Hylotome, F.) 
Macleayif Leach. 


poctoralis, Leach. 


clavicornis, F. 
erythrosoma? Leach. scatellats. 
‘Tenthredo (Allantus, Jurine.) 
vetticalis? 8. 
basilaris? 8. 





Insects. 588 
‘Yenthredo (Allantas, Jurine.) 


Tenthredo ire (Belandria, Leach.) 


Baraat, Beek. = 
ened ( ¢ (Dosytheus, Leach) 

unicolor? P. de Beauv. 

arvensis, 8. 


collars, 
bicolor, P. de Beans, 
aprica. 
Tenthredo (Emphytus, Leach.) 
inornata, 3. 
taraia. 
mellipes. 
aperta. 
‘Tenthredo (Cresus, Leach.) 
Tenthredo (Nematus, Jurine.) 


monochroma. 
Tenthredo (Cladius, Klug.) 
jeomere. 


dorsalis. CAvcrinlessts) 
Tenthredo (Ly da, F 

‘maculiventris, 

jes Klug. 


ve, Tosa stints, 8, 
rufofesci 
aa 


XIPHYDRIADE. 
Xyela, 
infwsate. 
Cephus, Latr. 
abbreviatus. 
integer. 
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Xiphydria, Latr. 
mellipes 


UROCERIDE 





appendigasier? Late 
Pelecinus, Lat. 


polyeerator, F. 
‘la vavor, Lats, 
1CHNKUNON tO. 


ipa. 
pleariticus 
versicolor 
Iyspeirus. 
tas. 


sochromus 
auractas 
Laci 
spinnlosus. 

Ophion. F. 
bilineatus, 8. 





Insects. 
Ophion, F. 


Shea” 
emsslatus. 


pores 
rowendins. 
pe ay & Auomalon finvicornis, 3. 


eal S 


Kehicamon, Le (Trogus Panzer.) 
falas ? FP, penoator ? F. ischiadiens, 


sirius. 
Ichneumon (proper.) 
concitator 8. 
devinetor, 8, 
multor, s. 
Dasiator, 5 
alternator, & 
ventrator, 8 


ealitergus 
ferrugaior, Swederun 
resid 


&. 
brevinetor, 8. 





‘emarginatus, 
orbitarins. 
mellipeciorius, 
melisomus. 


enrontas 
diarquatus 
ligatus, 
van. 





otionns, 8, 


mellilabras. 
anxifer, 


aleatorius 











Acewnitus, Latr. 
amaans. 
Bracon, F. = 
popalator ? S$. smaturor. 
Tagulosus, 





a. 

Sigalphus, Latr. 
puppius. 
patulas, 


socitar. 
Chelonus, Jurine. 
corrugars, 
sericeax. 
dislocatas, (Not strictly a Chelonus.) 
DIPLOLEPIDID 
Thalia, Latr. 
maculipennis, 
Figias Latr. 





Pe Geoffroy. 
thee 


rae 
tentillar 
ichocerys, 
semipicea. 
oneratus 
conflaentas 
CMALEIDIDE 


een = F. 
Chaleis, F 


ortonotata. 
Torymus, Dalman. 
semiauratus. 
azalem. 
_, amethystinas. 
Perilampus, Latr. 
by 





us. 
Preromalus, Latr. 
arctim. 





PROCTOTRUFIADE 


Proctotrupes, Lat 
cordatus, 8. 


Psilus, Jurino. 
terminacus. 
See 
platyeephalus 
caster ‘OMRYSIDID#. 
ysis, 1. 
Pacifica, 8. 
Lae 
Chrysis (Hedychrum, Latr.) 
speculum. 
TORMICIADS 


Peosylvanica, DeGeer. hereuleana? P. 
lineura. 





Formica (Sfyrmice, La 
‘ormica (Mytmica, Lats 
rene : 
MUTILEAD A. 
Matilla, L. 
ferrugate ? FP. 
pervage. 
jaar 
lislocats. (Not strictly a Matilin.) 
Mauilla ia (Myzmosa, Latr) 
Matilia (Mothoca, Late.) 
pacalis, 


SCOLIADA. 
Tiphin, F. 


9 8. 
Plesia, Jurine. 
costata. 





jipes, Drury. 
SAPYGIADE 
Sapyge, Latr. 
epticn 
centrata, 
POMPILIAD. 
Cerophales, Latt 
bipunctata, 8. 
denticulata, 
piciventris. 
Pompilua, F. 
tropicus? P. marginatus? 8. 
atroviolaceus. 





tareatts. 
solicitus. 
vafer. 
bigutiatus, F. 
architectus. 
speirapterus, 
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Pompilus, F. 
__ debilis, 
Miscus, Jurine, 
a 
irgicus. 
Sphex, 1, Cammopbil, tb ) 
De marl 
is, 


Sphee ties oper.) 
vamones, L. 


Pennsylvania, Pal. de Beauv. 
{Probabl true Sphex.) 
sf ef ee 


L mm, PL 
Crier ales 


BEM BIOID.m 


Lyrops, Hliger 
TT erent 


a 
Larra, F. 
argeniaia, Pal. de B eauy. 
Pennsylvanica, Pal, de Beavy. 
sobita. 


atritarse. 
Oxybelus, Latr. 
quadrinotarus, S 
emarginatus. 
ORARRONIADE 
Crabro, F. 


decemmacniatus, % 





ies. 
ae 


Cesena Tatton (Pemphredon, F 
‘eoncolor, 8. Fotyarclon concolor, 









v 
‘Vespa, L. (Odynerus, Latr,) 
quadricornis, L. eineta, DeGeer. aneinata, F. 
irieinctn. 
incincta? F. 
ialus. 
coonlatn, Fi 
parieuing? Le 
debi 
tans. 
allied species not strietly 
Savicornis. 
‘atricornis. belonging to Odyneras. 
Vespa (Eumenes, Latr.) 
fraterna, 8. 
Vespa (Polistes, F.) 
faseata, F. 
promethes. 
Vespa (proper.) 
macalsta, L. 
froierna. arenaria? L. 
maculitrons. 
cuneaia, F. 
inequalis, 
ANDREMIAD®. 
Andrens, F. 
setices, Forster, viridula, F. 
nigricornis, P. 
smaragdina. 
aman 
furva. 
calceata. 
ludibunda, 
azanica 
Iviana. 
ligau 








frogalis. 
noticauds. 


3 
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Andrena (Sphecodes. Latr.) 
dichroa. 


arpa. 
Xylocopa, F. 
‘ictima. 
Ceratina, Latr. 
dupla 
Megachile, Latr. 
Jatimana, 8, 
subsinnosum, 
integram. 
dimidintum. 
Osmia, Panzer. 
ria. 


Pacifica. 

Btelis, Panzer. 
interrapta. 

Celioxys, tat. 
cctedena 


Epeolus, F. 
mpercatus, F. 


jonatus. 

Nomada, F. 
decora. 
vincta. 
muerropta, 


Meet La tate ; 
Eucera, Lat (Melissodes, Latr.) 





VII.—LEPIDOPTERA. 
PAPILIONADE- 
Papilio, L. 
Tornus, L. 
eS ‘Cromer. 
Pontin, F 
oleracea, H. 
Colias, F. 
Philodice, Godart. 


Tnsects. 


Atgynnis, F. 

Adal, Dragy. 

, Aphrodite, F. ver, Dapbnis, Cramer. Cybele, F. 

Melitwa, F. 

Phaeton, Drury. 

Myrina, Cramer, 

Cocyta, Criner. Pharos? Drary.. Tharos? Cr. 
Vanessa, F. 








Hontera, F. belladona, Petiver, Tole, Gr. 
_ Lavinia, F. Orythia, Smlih—Abbot, = 

Bipparchia, F. 

Alope, F. & Golart, 

Andromacha, Hubner. 

Eas FP. Cymete, Cramer. 

semiden, 5. fortanata t P. 
Limenitis, F. 

Ephestion, Stell, Uesula, F. 

emis, Drury. 





itr. 
Archi P, Plexippus, Cramer, 
Lycono, F. 

shloens 3 E,, 
Theela, F. 


‘and five more species. 
Polyommatus, Lair. 

Ansiols, L- 

two more species. 
MESPERIADR 

Hesperia, F. 

Clnros, Cramer. ‘Tityras, F. 

Bathyllus, Smith-Abbot. 

Juyenalia, FP, 

Suyenalis, ear, Smith-AbbOt. 

‘and eight more species 

SPHINGLADA- 

Smerinthos, Latr. 

‘exemenin, Senith-Abdot. 

antegerrimna, 

myops, Smith-Abbot, 

geminata, 8, 

_ Jaglandis, Smith-Abbot. 

Sphinx, L 

lineata, L. 


epiobi 
‘ olina, = 
igustri 7 
gordins, Cramer. 
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Sphinx, L. a 7 4 


Abbot, i, 
Creniot, Cramer. Achemon, Drury. : 
satellitin, L. Licaoa ? Cramer. — + 


, prini, Smitd- Abbot, 
Pempinstris, Smirk Abboe, 2 Cr, 
Nese 7 Senith-ADbet. 7 Cr. 


‘and three more species. 7 
‘Thyreus, Swainson. 
A jwuinson. 





“ZYORNIADS. 
Glaucopis, x 


ius, B. 
apelpe, Latr. 
: BONDYCIADE 


teomacniatas. 





crepera: 

Attacus, Germar. 
Lana, L, 
Polyphemos, L. 
‘cectopin, L. 
Promethea, Drory. 

Saturnia, Schranck. 
Proserpins, P. 


Io, 

Gerstocampn, (Ceracampa, Kirby.) 
regalis, F. 
imperialls, P. 


rubicunds, F. 
Gastropacha, Ochsenheimer. 
velleda, Stoll, 


end andtber 

Clisiocampa, Curtis. 
ceastrensis, Bouith-Abbot. 
neustria, Smith-Abbot. 
Pyuidifera ? Smith-Abbot 


Clostera, Hoffmansegg. 
two species 
Cerura, Schranck. 
two species 
TLienanedes, Late. 
seapha. 
tad nother? species 
ARCTIADS 
Arctia, Schranck. 
isabella, Senith- Abbot. = 
acria, Drury. male, caprotina, Drui 
Virginion, F i 
textor, A. 
virgo, Smith-Abbot. 
Reba Smith-Abbot. 
ol 


se) Dery. 
tesseliaris, Smith-Abbot 


fand another species 
Dasychira? Hilner. 


firmiana. Cramer.torrefacts, Smith-Abbot 
‘and another species. 


Orgyin, Och. 
‘antiqua? L. 
and two more species. 
LITHOSIAD A, 
Psychomorpha. 
macalota. 
Callimorpha? Latr- 
__ militaria. 
Lithosia, 
Bella, L. 
and seven more species 
NOCTUADE. 





Erebus, Latr. 


Epione, Drury. 
‘and sit more specics. 














Tunara, Urry. 
squamularis, Drury. 
‘nd ninety more species 

GromETRADs, 


Geometra, Hibner. 
vernatn, Peck. brumaia? Le 
catenaria, Drary. 
‘andialata ) 2 


sowpens, Dray. 
Wanaversaia? Deary. 
vibicaria ? Crame:. 


sermata, Drury. 
and Gy wine more species. 
Platypteryx, Laspeyeres. 
rosa. 
PYRALIDE 
Herminia, Late 
eight species. 


Margaritia ? Stephens. 
‘oh xpocies. 
Pyralis, Habnor. 


TORTRICIDA, 
Tortrix, Hiibner. 


pomona, 
und thirty two more species, 


TINEADE. 
Galleria, F. 

cereana, F. 

and three more species. 
Crambua. F. 

nivalis, Drusy. 

humull, 

aspergillns, Coquebert, Bose 

and twenty six more species. 


‘Yponomeuta, 


Pterophorus, Geoffroy, 


Your species 


Tnsects, 595 
Viil.—STREPSIPTERA. 


Peekii, Kirby. 
1X.—DIPTERA. 


unica. 


giasliatss 5 FP molest, Wieteman, 


helercapan 
Chironomus. Meig. 
albivarsis 


elaracollis. 
lateralis. 
‘Tanypus, Meig. 


Corepogon, Meig. 
Clenophor, ee 


Pedicin Tarr RS 

goniphore. rivosa ? 
Tipula, L. 

alternata, 8. 

nai 

teivith 

favicany, 

alternate. 

ferruginea, F. 

anicolor, F. 

Vittipenbis. tricolor? F. 
Prychoptera, Meig 

lav) 
Limnobiay Meig. 

mondchroma. 

rostrata, 8. 
Trichocera, Meig. 

scutellata? 8, Campylomyza seutellata? & 
ima, Dalman, 

val 





Mycetophila, Nei 
7 eit, 8. ie 





5 mS 
Bimulium, Latr 
ealcentam. 
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sestuans, L. 
roras, 


sokeatts, w. 
hnconomntas 
ansatus, 
Hybos, Meig. 
eleratus. 
ia, L. (Ramphomyia, Meig.) 
atritarsain, 
Cyrtus, Latr. (Acrocera, Mcig:) 
Cyrtus (Henops, Iliger.) 
fasciatus. 





antunactoa, 
Bombylius, Le 
fale, W. 
Anthrax, Scopoli 
morioides, 8. 
aris. 





ANAGION IAD. 
Therern, Latr. 





poLtcmortms. 
Dolichopus, Latr. 


atricornis, 
Pore =e 





Platypezn, Meir: 


Beenopinas, ‘Tate, 
pallipes, 8 
‘TABANIADA. 
‘Tabanus, ee 
stratus, F 
divisas, 
Hienentus, 
molestis 
Chrysops, Meig- 
ferrageust ¥, ves 


XVLOPHAGIDA 
Meer Lal Drury, P. 

aver? 
Aylopbagos: F. . 








ida, 8. 
Beris ? Latr, 


Socliand 








Strmtyomys, Geotltoy. 
viridicincta, 
abdominalis. 
intermedia, W. 
jnehinen 
amomnitros 
quad ripune 

Sargus, F. 
scutellotus. 
decorus, 8. 








a 
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syarmape 


Syrphus, Latr. (Scwva, F. and Say.) 
concavas, 8. 


Sphecomyia, Latr. (Pyrgota? W.) 
undats, 


valida. 
Pearus, Latr, ri = 
wadrifasciatas, 8, Paragus quadritasciat 
Merodon, Meig. ee 
bards, S. Milesia barda, 8, 
Hcornis. 





CONOPIADE. 


MUSCIADE. 
Echinomyin, Durée 
ab ry pane F. 


Gyrencantta, = 


‘Trichopoda, Late me 
miorin, S. Phasia jagatoria, 8 
Ocypers, Mig 


‘Perhaps not atrue Ocyptern.) 
Melasopiors, leig. 





hitticollis, 
Sarcophaga, Meig. 
carnarin, Le 
Georgina, W. 
Anthomyia, Moig: 
Junatifrons, 
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Anthomyia. 


Borborus, Meig. (Spherocera? Latr.) 
pes. 
Cordyfura’ Fallen. 
Placida. 
Scatophaga, Latr. 
postilena, 
Loxocera, Latr. 
___ atricornis. d 
Lissa, Meig. (Lissomyia, Say, Mos.) 
Tomar ra, Meig. 
Baprom yan Fal za, Fallen. 
‘Tetanocera, “Duméril. 
eribraria, 
Calobata, Meig. 
‘antennmepes, 8. 


Diopel (Sphyracephele, Say.) 


onan, 
cerasi, L. 
‘Prypet Mel eg. 
ae 
trifasciata. 
albiscatellata. 
lta, 
Lauxania, Latr. 
Lonchea, Fallen. 


Phora, Latr. 
velox. 
MIPPososciaDz. 


Leach. 
X—APTERA. 





ritans, Le 





ia 
‘The first edition of the 
iti compen 





the: i and 
‘are not to be found in our cate mira thmentay Sea hte 
snont approved warks on this subject ao ifr ln oa aes fn 
‘mology cannot advaniageously be pura ‘from 
‘ther Counts for forstady sd ne ison: forthe want of thews 
‘though rauel it very far fromm 
Dumber ofeut insects fave necesarify brea Tet without names 


ible bo 
“This is snore particularly the case with the Lepidoptera, 


their genera. 
the litt of whieh is now reprinted without alteration from the first 
im aseer'| 





To the names of insects, which have been ‘reas Of published 
iptions, are annexed the names or initinls st the feat deserts. ‘\ogetber 
Wathsoue of Ue aost common Synonyms which have been by suhoe- 
without such (epee Git so far ax loan mpcer- 

fain with my linited moana of information, new species, which remain to be de- 
scribed hereafter. in those cases where two or “Wr tris aiden! pempeien 
been for an undesoribed inaoet I ‘to retain thems, oa 


ried. 
‘Mr. Say, the author - ve a ee ce Ree sme the honor 
iy ne" as 





to name a lai number of ioportant 
etsaneon de Sharmininy many of he quo’ paricalanteal ‘Omop- 
tern 

Ke isnot je thataome species, whichiare tobe found in eollections inthis 


Ofte omitted in the catalogue; for in drawing it (with the exception 
are (64 tebaratie fnaects whigion ® single ssenatation Vetaet ecdoeraise 
a 





and Gx in the reoollection,) it dient, on account of the impor- 
tance of hav! ‘essible for the purpase of ‘and com. 
parison, to insects in my own collection. T hareincladed in 
the eat eh, Bicogh frand be und beyond the boundaries of the 


‘State, maj Saree ed detect in Massachusetts, For these, and an immense 

Simi & emt aerial Sy ieee: oe See 
w suill more 

terested Liberal fa peading me cron ie Pave San We loncseainamntact whey 
oduct. DS. C. A. Smith bas kindly Rome witha 

ing Mass, among which were nearly 

new to my collection. an acknowledgments are duc also to Wm. Onkes, Esq, 


1-The Gumigoe of the He: FF. Mako, thn only ae whlch ae bean publi, fon 


fen osha aad sp me Rae Be 
. ce 





Radiata. - 603 


CLASS TURCALEDH) A. 
bn Lg 

‘GLASS T -—CARNOS}, 
ar inaia, Say. Nahant, See aneme we, 
Locernaria. - 


“CLASS V__POLYPL 
Flustra. —- 
ene species, on sen weed, 

officinalis, attached to rocks shells, &o. 
Ryongie, 
Aare iinpondLrvre Chester 


ELASS Vi~INFUSORIA. 
Vibrio. 


tnd humerous other species. 








ee here ix an exception to thisremark; as will be mentioned | 


In reducing oar plunts to the Natural Orders I have received the assistance of 
Dr. John Blodget of Amherst. 





— 








ABBREVIATIONS. 


? Indicates a doubt as to the 5} 
§Profixed to those plants that have been introduced or naturalized. 


Names of Botanical Writers. 





— Michaux. 

— Michaux filins. 

— Muhlenberg, ‘ 
— Notiall. 

Palisotde Beauyois, 





— Salisbury. 
= Be 





Tourn. 

Vent. — Ventenar 
Walt. — Walter, 

Wang. — Wangenheim. 
Web. & M, — Weber & Mohr, 
w — Willdenow 


15 








CLASS 1—VASCULARES, 
oR 


FLOWERING PLANTS. 
SUB CLASS L—EXOGEN OR DICOTYLEDONS, 
TRIBE 1—ANGIOSPERM&. 
1 Polypstatous, Apetalous, and Achlamydeous Plants- 
ARALIACER. 
L 
hispida, Mx. Brisly Stem Sarsaparitta, 


audicaulis, L. Wild Sersaperilla. 
facemosa, L. Spitenard. 


on ag peg pe Ao 
trifolium, L. Dwarf Ground Nut. 





UM MELLIF ERA 

Bthasa, Le = 

Geynapiam, L. Fvol's Pa Boston. 
Angelicn, Le we 

atropurpurea, L. triguinata, Big. Angelis 
Cicuta, L. 

Dulbifera, L. Bwlbiferous Ctewta. 

maculata, L. American Hemlock. 
Conium, L. 

macalatam, I. Poison Hemlock 

crantaia, Nutt, 
Crantzia, Nutt, 

linenta, Nutt. Nenr Boston: found ty Mr. Nuttall. 8. D, Greene Esq. 
Cryptotwnia, De Cand. aaa 

Canadensis, De Cand. Stton, L, Chacrophyllum, Pers, Hone Wort, Mock 

[Saniele 

Davcus, L. 


carota, L. Carrot, B—e. 
Discopleura, De Cand 

‘capil ees De, Cand. Anni capiltaceum, Spreng. Bishop. Weed. N. B. 
Heeracteus a 
am, ie Cow Parmip. 


cay La 
valgarin, "Mi. NB. 

Ligusticum, L. 
weoticum, L. B, Sea Lovage. 

Osmorhiza, Raf Uraspermum, Nutt. Scandix, Muhl 
longisiylix, De Cand, 

Drevistylis, De Gand. Sweet Cicely, 












Lineai 
Smyrnium, L 
aurenmm, Le Sisn eurens, Spreng. Thaypinm ares, Null. Meadow 
[Porsnip. 4. 
RANUNCULACE®. 


Anemone, L. 
nemorosa, De Cand. Lew Anemone. 
Uhalietroides, L. ec Awesome. TMalicirum ancmenoides 


‘Virginiana, L, Wind. Power. 
Aquilegin, L. 

Canad Columbine. 
Atragene, L. 


Americana, Sims Afragew. Clematis certiciliaris, O« Cond 

Cain 
Tats, Le Gari. 

Olona Te 4 

Vinginiana, L. Virgin's Bower 
Coptis, Salisbury. 

trifolia, Salis. Gold Thread. 
Hopatica, W. 

triloba, W. Liverwort, 
Ranunculss, 





multiidus, Ph, B. 
Penneylvanicus, L. B. 
recurvatus, Ph. 
repens, 
secleratus, Ly, Celery Crowfoot. 
‘Thalictrum, L. 
diojeum, L. Meadow Rue. 
cornuti, Hooker, pubescens PA. revolulem, De. Cand. 


PAPAYERACE., 
Chelidonum, L. 

majus, W.  Celandine. 
Sanguinaria, L. 

Canadensis, L. Blood Rout. 

NYMPH EACES 

Nymphwa, L. 

ovorata, Ai, White Pond Luly 











_—* 





flan, De Can Brew finaly te ee Attar, 
én — J 





p> FUMARIACER. 
Corydalis Vent. ae 

ca Ailunia virrhosa, Ref. Climbing Colic Weed — 
Diclytra, 


‘Cand, . 
‘De Cand. Corydalis eucultaria, Pers, Cotic ¥ 
Senne te teat A CoRaoee Oe 





Flowering: Plants. 


Furmuria, L. 
‘Poficinalis, L, Pamitery. 
MAGNOLIACK 
Liriodendron, 1. 


tnlipifera, L. TWip Tree. A. and Not 
Magnolia, L. 
glinca,L. Beaver Tree. Steamp Laurel, Glawerster. 


LAURINES. 
Laurus, L. 


Denzoin, L. Spice Bw. Fever Bush. 
smussafras, L. Susufres. 


RERBERIDE &. 
Berberis, L. 
walgaris. L. Barberry. J. 

besa L yum es, Me 
lictroides, L.  Cawlo; tealacirocdes, ci ne 
Bot, aa Me 

MENIEPERMEM. 

Menispermum, L. 

nadense, L.  Mewnseed. A. 


MAL VACES. 
Althea, L. : 

ofticinnlis, L. Marsh Maliows, BR, and Ni 
Hibiscus, L. 

paliistris, LB. Marsh dibiseus 
Malva, L. 

rotundifolia, L. Low Matiows 

Soylventris.'L. High Matiows 


Sida, L. 
abuitilon, E, Juda AMadtows, A 
TIAACE 

Tilia, L. 





giabra, Vent. Bass Wood. 
pubescens, Ail. Americana, Walt, Dns: Weed. 
MYPRRICINE X 
Hypericum, L. 
angulowim, Mx, 
ascyroides, W. | Saint John's Wort 
Canadense, 
corymbovuin, W, 
eysufolium, tank, A. 
parviflorum, W. 
perforatun, L.  Seint John's Wort 
sarothra, Mx. Surothra gentianoides, W. 
Virginicum, L.  Elodea cempenulate, PA. 
SAXIPRAGE A 
Chrysosplenium, L. 
_ Americanum, Hooker. oppositifolium, L Getden Saifmage 
Mitella, L. 
cordifolia, L. B—e. 
diphylla, L,” Current Berry. A. 
Parnassia, L. 
Carolinians, Mx. Porneset Gras, 
Saxifraga, L 
Pennsylvanica, L. Water Saxifrage 
Virginiensis, Mx. Aleck Saxtfn 
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Tiarella. 
cordifolia, L. Mitre Wort. 
. MAMAMELIDES. 
Hamamelis, L- 
Virginica, L. Witch Hazel. 
OROSSULACER. 
Ribes, L. 


Ring i, Jey B—e. Wild Gooseberry. 
ix. 
Korii VHerit, Black Currant. 
lacastre, Ph. A. & B—e. 

rostrata, L Berit. A 


thorn, W is Gooseberry. 


trifidam, Mx. B—e. 
cacTEs. 
Cactus, L. 
opantia, L. Nantucket T. A. Greene. Opuntia vulgaris, De Cand. 
(Prickly Pear. 
ONAORARIE. 
Epilobium, L. 
ire Mahl folium, Ph. 
rormaris 
8 ng’ inifolium, 
ust 
i As Willow Herb. 
Isnai det L 


ris, 
Remi, pee Caan, in Indwigia allernifolia, L. Seed Boz. 
nothera, L. 
biennis, L. Sebi Tree Pere 
Be. Gi. pumila ? 
irae Bich. F Mcrae 
pumila, 


HALORAGER. 
Myriophyllum, L. 
ambiguum, Nawal. N.B. 
Procambens, Big, Danvers 


Myriephyllum, 
teadlam, Big. ‘Tewlsbury and Plainfeld 
verticillaium, L. Water Milfoil. 
Proserpinaca, L. 
palustris, L. Mermaid Weed. 
Pectinacea, Lam. N. B. 


CIRCEACEA. 
Circeea, L. 

alpina, L. Enchantr’s Night Stade, 

lntetiana, L. Canadensis, Mudl. 

LoasEz. 

Centaurella, Mx. 

paniculata, Mx. Bartonie paniculata, Mull. Screw Stem. 

SALICARIZ. 

Ammannia, L. 





vicosisima, Jacq. Pittsfield. Dr. G. White. 





Powering: Plants. ou 





Serieilciom, U; Decodon verticlatua, Bit. Sieawp wiee Hit 
ELASTOMACEA 
= Brown. 
inyinien, La Mondo Beeniy, Deer Grass 
ARINTOLOCHIR 
Asorom, Le 
Canadense, 





5 L. Wild Ginger, - 
SANTALACE 
Nyeea, Le 
Vitloce, Walt. Svur Gem, A. ak Plymouth. T A Greene, 
villosa, Mx. Sour or Bteck Gus. 
‘Thesium, 
umbellatum, E. Pulse Tend Plex. 


THYAELEA, 
Direa, L. 
Falustris, L. Moose Weed. Leather Wed. 
SANGUISORDE 
Saat tee 
Canadensix,L. Burnet Suxifroge, A. & R 
ROOACEM. 


Agrimonia, L. 
eupatoria, L. Agrinowy. 
Amelanchier, De Cand. i 
tryapitim, De Cand. Aronsa: jum, Da, 
nye an re ore 
sanguines, De Cand. Pyrasseng. Ph. Western part of the State? Big. 
Comaropsis, Rich. 
Trugrarioides, De Cand. B—e and A. Dutiherda fregrerioides, Ate 
Dalibarda, L. 
pens, Linic. Greenfield and Princeton. 
Fragraria, Tourn. 
inion, L. Strawberry. 
Geum, L. 


Fivele, Le Purple Avens 
stricta, Ait. Upright Aven 
Virginianam, L. Areas 
Potentilla, TD. 
anserina, L. B. 
argentes, L. Sidver PYce Pinger 
Canndensis, L. Five Finger. 
confertitlors, Torrey, Beotia sylvestris, Big. Geum argrimencides, 
froticos, L. Ps. 
norwegica, L. Cingwefoit ; 
palustris Scop. Comurum palwstre,t, Bede B. 
simmplex, Mx. B. 
iridentats, Ait, Hoosie Moautain &Wachusets 











puncrat 
Pyrux, Lo Aronia, Pers. 
ri DeCand. Sorbus 1 Moewaterm Aa. 
. Tor. 





rg. Le. Wild Chery, 


Americana, Marshall Wild Plum. A. 
mallis, Tor. B—e 
Lo UmiNone x 
Amphicarpa, De Cand 
| monica, Bil, Glycine Pen Vine, momeion, £. 

Apios. Ph. 

taberusa, Moench. Growed Nad, Gigcine opios,L. 
Baptisia, Vent 

tinctoris, R Brown. Wild Indigo, 


Cassia, L. 7 
iste, Parts ¢ Pes. 
Stariandice! E- ‘Wud 
hictitans, L. Hadi 
Crotolaria, 
sogittalis, L. Raitle Bor 
Genista, Lam, 
tinctoris, L. Dyer's Weed, B 

















Lupinus, L. AY head dagh 
perennin, iD ae 
Medicago, L. 


trilobus, Mx. B, Bows Vine 
Pisum, L. 
masitinm, Le See Pee. B, Lathyres maritimws, Big 





Robinia, L. 
prendacacis, E. Laces Tyee. 
Tephrosia, L. 
Virginiana, Pers Gelege virginiane, L. Pers. Goats Mur 
Trifolium, Le . 
agrariom, L. Cummington. 
arvense, L, Feld Clover. 
officinale, L. Metidotes oficivater W Mrlator. 
pratense, L. Red Clever. 


ambons, Le 
Fepens, Lo White Ctorer 
Vicia, L. 


saiva, L. Tore 
uATICRE 
Borbmeria, W. 
eylindries, W. Flalse Nettle 
Homolus, L 
tupulus, L. sop. 
Parietarin, L. 
Dither nnn ranics Mahl Sugarloaf Deel 





Canadensis, L. Yellow Nettle. A 
dioica, L, Common Netile 
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Urtiea, L. -% 

procera, Mahi. B—, 

punila, Le Neti, 

L Dew Singer 
ULMACES£. 

Celtis, Le 

‘occidentalis, Le Nettle vee. Deerfichd and Walthass 
Ulmus, L, x 

fulva, Mx.” Slippery ive 
Mi ARTOCARPER 


merieana, 

Corylus, Le 
Americana, Walt Hazel Nut. 
rostrata, Alt Besbed diel Net, 


Ait, Beech Tree. 





montana, ‘Clement Oak, 
pilusizis, W. Pin Oat. A 
Prinoechinchapin, Mx. A. Chinguspin, @10 6 feet high 


Unctoria, Mx. Stack Out 
BETULINES? 
Alnus, W, 
e Eldtinoss, L.A. 
serrulain Will, Alder, 
Betula, L. 


a L, Red Birch, Be. 
Carpinus,'L. 

Americana, W, Hore Beam, 
Ostrya, Mx. 

Virginica, W. Iron Wood. Hop Horabeaw. 

sALICIN ER 
Lit fifern, TL. Madu ? 
icarniern, Te r, 
candicans, Ait, Balm Le 





§ dilatata, L. Lombardy Popier. 


creak Max. Popta 
Gite 


, Le Syeamore. Button Wood. 


lens mow, Mx. Common Hickory. 
samara, Mc, Biter sot Decl nod Shee, 
J. porcina, Me. Pig Nw. 





$nigra, L Black Watne 
EUPMORD) ACER 
Arslypha, L. 
segs, L. Three seeded Merowry: 
Euphorbia, L. 
fergalatm, Le gpoed Spurge. 


i efolln, Le” 
polygonifolia, LB. 
CELASTRINES: 
Celastrus, L. 
seandens, L, Pulse Bilter Sweet 
RUAMNER. 
Ceanothus, L. 
Americanus, L. New Jeray Thu, 
Rhamous, L. 
alnifotius, Hert. Dwarf Alder. Deertiebt 
eathorticus,L Bwckthern. 
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STAPH YLEACES. 
Staphylen, Te 
inifolia, L. Haldder Nut. Mi. Holyoke, Deerfield, and Weston. 
ACERINER 





lopsis, Mx. 
Ane quinquefolie, Mz. Claus kedoracen Pers, Helse Grape. Kite fagere 
Viti, 


xtivalis, Mx. intermedia, Med! Summit 6, 
gern Bs, ce rate de Bre Poo Grape, 


Por Grape, 
AWAGARDINGER 
Rhus, L, 
aromaticn, Ait. Feiiil Sumack. Be. 
in, ‘Sumac. 
glabra, L! " 

Le Jey. 
torleodendron, L.” Poison dry, 
typhina, 
venenata, De Cand. vernix L. Poison Semecd. Jor Pn 

XANTHOXYL EA 


Xanthoxylum, L. 
fraxinoum, W, Jrickly Ash. 
GERAN) ACE 
Canina L. 
dimectum, Willd, B. 
mncilatorn, L. f'reu-#eot Geruniur. 
robertianam, L. “Herb Robert. 
‘OxALIDEE- 
‘Oxalis, L. 
acetonella, Le Wood Sorrel, 
stricta, L.” Yellow Wood Serre. 
violacea, L. Violet Wood Sorrel. 
DALSAMINER. 
Linpatiens, L. 
fulra, Nutt. biffora, Ph. Jewel Wieed 
pallida, Nutt, “noté tangere, PA, Towch-me-not, 
Polym Pe 
olygala, 
| ‘eruciaia. L. B. 





paucifolla, W. Plowering Wintergreen. 

polyzama, Walt, rubella, Mudl 

sanguinea, 

‘verticilinta, I. Dwarf Snake Rout, 
VIOLACES: 





it, Common Violet. 
Mahlenbergii, Tor. debit Bh. Spear Violet, 


cleTINE a 
Helianthemum, Tourn, Cistus, L. 
Canadense, Mx. Rack Rose. 

ramulifioram, Mx. N. B. 
Hadsonia, L. 


ertcoides, L. Fis Heath. Cape Cod and Nantucket 
tomentoss, Nutt. B. Pecerty Grass Cape Cod nud Nantweker 


ae ~t L. Pia Weed. 
minor, Do 
racemulors, Mx. Clastered Pin Weed. 


SARRACENLE. 
Sarracenia, L. 
purpurea, L. Sideaddle Plexer, 
DROSERACES. 
Drosera, L. 
Jonggifoli 


ia, Le 
rotundifolia, Le Sun Dew. 
tenuifolia, Mubi B. 


\. LINEAL 
Linum, L. 
Virginjanum, L. Wild Flex, 
CARYOPMYLLES. 
Cockle. 






aL. Sand Wort, Springteli 
Ba, Canadensis, Pera Be 


Cerastium, L. 
$arvense, L. 
hirsatum, Muhl, A? connatwm, Beck 
oblongifolium, Torrey. 
}vomidecandrum, 
\ennifoliam, Ph. 
viscosum, 'L, 
vulgotum, L ” Chéckeeed 
Cucubalua, L. 
behen, 
stellate, L. B, Star Compion, 


on 





Canadensis, L. 


Le 
een, Bi 


E 








Mc. Perk Chichsweed, 


S Gale cers 


LB. Mr. M. A. Curt 
Pigueed, Red Goescfor. 


Semphirs, Gas Wort, B. 





erupus, L. Deck. 
emfolios, L. Breed Leaved Dock. 
pallidus, Big. B. 
: PODOSTOMER. 
Podostemum, Mx- 
cemtophyllam, Mx. Thread Feet. A 


Callitriche, L. 
linearis, Ph. A. & N. Be 
verns, Mobi. 


CERATOPEYELER. 
Ceratophyllum, L 
demersum, L. Nentacket, Heraeort, 
IL-—Monopetalous Plants, 


MICINE.S + 





Hex, L. 
Canadensis, Mx, Nenopenther Camadenris, De Cand. Mowstae Holly 
| opaca, Ait.’ Beergroca Hoty. B. 
Prinos, L. 
ambiguus, Mx. B. 
glaber, L. B. 
Tertieiliatas, L. Wiater Berry, lock Alder, 
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PRICE. 


Andronfeda, re 





racemosa, Mx..B. 
Arbutus, L. . 
wre uri, Le Bear Berry 
Azalea, L. 
nudiflora, L. Rhododendron nudiforum, Tur. Honey Suckle. 
viscosa, S. "FR. viscosa, Torrey. White Honey Suckle 
Clethra, L. 
alaifol 
Epigea, L. 
repens,L. Trailing Arbutus. 
Gaultheria, L. 
procumbens, L. Partridge Berry. 
Kalmia, L, 
angustifolia, L. Steep Laurel 
fiance, Ait. Swamp Laurel. 
iatifolia. L. Laurel. 
Lasicopa, Torrey, MS. 
hipaa, Tot, Geulberia hispida, Mul 
Ledum, L. 
latifoliam, ae Labrador Tea. Amherst. 
Rhododendron, L. 
maximum, L.’ American Rowe Bay. Medfield; Dedtan. 
Rhodora, L. 
Canadensis, L. False Honeysuckle, A. and B. 
VACCINE. 
Oxycoceus, Pers. 
macrocarpus, Ph. Cranberry. 
vulgaris? Ph. Cranberry. 
Vaccinium, L. 
corymbosum, L. Giant or Stamp Whorlteberry. 
frondosum, L. ” Blue Whorileberry. 
hirtellam, Ait. B. 
Pennsylvanicum, Lam. Black-blue Whortleberry. 
resinosum, Ait." Black Whorlicberry. 
stamineum, L. Squaw or Green Whortleberry. Deer Berry. 
tenellam, Ait, B. 
virgaram, Mubl. B. 
vitis-idea, L, Lynn. 





L. Spiked Alder. B.and Worcester. 











PYROLACEE. 
Monotropa, L. 
none, Ms. Hupupiliys laminas, Nut. Pine Sap. 
tnifors, L. Dina heen "Tobacco Pipe. 
Pyrola, L- 
‘asarifolia, Mx. Winter Green. 
elliptica, Nutt. 
maculata, L. " Chimaphila, Ph. Spotted Winter Green. 
rotundifolia, L. f Wintergreen. 


secunda, L.’ Gne-sided Wintergreen. ; 
umbellaia,L. Chimaphila, Ph. Pispissawa, Prince's Pine. Wintergreen 
uniflora, L. Lynn, Mr. Oakes. 
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“GF CAMPANULACER. - 

‘Compani 

ale Prichiy ra ke 
apestaia! 

Lobelia, L. 


fis! Ladiow and ‘Springfield 
w 
pallida, Mubl, se: 
‘yphilitica, L. B—e. 
CUCURRITACEA. | 





major, L,  Plentain. 
maritima, L. B. Sea Plantain. 
PLUMBAGINES. 
Statice, L. 


Lmonium, L. Marsh Rosemary. B. 


pirsacka. 
Dipsacus, Le 
Guylvestris, L. Wild Teal Sheffield. 


COMPORITA: 
Achillea, L. 

smilchinn, L. Yarrow, 
Agathyrnus, Don. 

Ianeophins, Don. Sonchisleesqilent, W Seat Tei 


ae 
L. Hog Weed. Anakin. 

betrovie Mal B. 

triflda, L. Wild Wormeood. 
Anthemis, i 

cot 
Apargia, Wwe 

Tutdmnalis W. Operiata cudmwnale, Don. Flt: Havhweed. 8. 
Loge _ , 

pp, Ly, ‘Burdock, 
Arinene ts ies 


Can Wild Wormeood. A. an 
S vulgaris, a Garden Wormwood. norte ‘on the billy 
[parts of the State, 
Aster, L. 


acuminatus, Mx. 
amplexicaniis, Mx. B. 
amygdalinus, ‘Mx. wmdellatus, Ait 
eonyzoides, 

ifolius, L. 
cornifolius, Moi, B. 
corymbosns, Ait. 











May Weed, 


7 





aubulaius, ite, Panhield ond B. 


. ius, 
Bidens, L. 
cernua, LN. B, 
chiyeaithemoides, W. Duisy Beggar Tks 
eannate, W. A. 
frondons Ber Marygold. 
tripartita, L. B. 
Cardous, L. "Gricws, Ww. 
altisvimus, L. 
arvensis, L. Canada Thistle, 
discolor, | Nutt Common Thistle. 
Janceolutus, L. Common Thistle. 
slutinosus, Beck. B. Cwitas giudinesus, By. 
spinosiiinas, Walt{Cxicws horridalus, 
pomilus, Nutt. 
Centaurea, L. 
nigra, L. B. Har dwickés Bristol, R. 1 
Chrysant emum, Le 
loncanthemusn, L. Oxeyed Dairy 
Cichorium, L. 
intibus, L. Suecory, 
Conyza, Ly 
camphorats, Ph. C. Murilandica, Mx, Marsh Plea Bane. 
Coreopsis, L. 


trichi 
rosea, ane Ph Piyinoath. ‘TA Greene. 


Brlgeron,L. 
bellidifolinm, L. 
val 


papaente 
Sirigosum, Le 





Parparcum, A. 
ul mam, Lo 
Helianthus, L- 
ce nad L. 
fapemls, L.A. and NB, 
divatientun’ L. B 
trancatus, Schw. 
trachelifolias, W. Be. M.A Cartia, 
Stuberosus, L. Arterhobe, 


| saturonale, L. B— 
Hieracium, L. 
Gronowii, L.A. 


kalmii, L.th virgatum, and H. fasciculatum, PA. 
marianum, W. 
paniculatom, W, ~ 
Yenosam, L. Hawbhweed. 
Touls, Le 
Releniam, L,  Klecampane, 
falcata, Ph,”"N. B.and Nantucket. Chryiapsis faluate, Beck 
Iva, L. 
* -frotescens, L, High Water Shrub, B—e. 
Krigio, 





amplexicaulis, Nutt. A. neris amplericewsis, Mz. Led a 
Vitginice, W. Duscrf Dantetion. Ge Wogintes, Tle, eck 


Lactuca, L. 


elongain, Mahl. Wild Lettuce. 
integrifolin, Big. B. and A. 











sanguinea, Big. Be 

villom, Jncq. Massachusetts. Beck. 
Leontodon, 

tasaxicum, L. Dandotion, 
Lintris, L. 


seariosa, W. Gay Prather. 
spicata, W. Be, M. A. Curtix 


Mikania, W. 
seandens, W. Climding Thorowgh Worl, A&R. 
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Onopordon, Le 
Sazanibim, L, Ouion THe 
Pease len While Latte, 


Dakors Ground. 
Merevotay te Fire Weed.” 


‘Stoeet scented golden rod. 
vga ‘Al South Poa Canal. 





‘Tanacetum, L. 
am 


Tansey. 
Vernonia, L. 

noveboracensis, W. Plat ‘Top, 
Xanthium, L. 


spinoram, Le Plainfield, Dr. Porter, 
sromarinm, L. Clott Burr. 


< STELLATE. 
Galen 


rine. 
sipreliam, Mx. Rough Bed Straw. 
boreal, Pi Septentrionnte, R. and S. 
cir 


‘cuZans, 
Janceolatum, Torrey. Torrey’, Dig. 





ousam, Bie BR 
is 
Le 
wrindum, 1 ind Bir Seal Closter: 
i - 
verum, LB i 
CINCHONEA. 
Cephalanthus, 1. 
occidentalis, L.  Betlen Bush. 
Mitchell, 1, 


repens, L. Chedler Beery. Kye Hight: 
Caprifoliam, Goldie. 
pal Gold: 








perigen,I'Her. 
Diervilla, Tourn, 
humilis, Pers. Lonicera diervilla, 1 Bush Hracywuclte 
Linnea, ahi ae 
borealis, Gron. Twin Fiver. 
Lonicera, jee 
iberriters Lk. 
Sambucus L, 
Canadensis, L, 
Pp" Ma, ad Bevvied Bide. 
Triosteum, 
perfoliatum, L. Freer Reot, Deerfield and Cambridge. 
Viburnum, L. 
acerifolium, L. Maple Guelder Rose. 
dentatum, L. Arrow Wood. = 
Iuntanoides, Mx Hlbble Bush, Tangle Lage. 
Jentago 
nud 
‘oxyeootus, Ph. High Cranberr 


TyHlolium, Lam. Willlamstows. 
Xylosteam, Tourn. 


ciliatum, Ph. Lonicere Fly Honeysuckle 
Sillouay, Mx.  Beorheld and Wiliams 
ASCLEPIADEX. 
Asclepias L. Milk Weed. 
incarnais, Ls 
obtusifolia, Mix 
phylolaccoties, Ph. alla ct acuminata, ANAL 


quadrifolia 

pulebra, W_ 7B Naidoo, M.A. Curls. 
purpurascens, 

syrinca, L: Common Milt We 

tuberost, LPleurisy Root, Suuerig Wet. 
vari 

retticliata, Le 

viridiflora, Ph, B, and Ledeester 
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APUEYN EX: 
Apocynum, L. 
androsemifolium, L. Dog Bane. 
cannabinum, Mx.’ pubescens, Brown. 
hypereifolium, Ait.” Joba's Dog Bane. 
: OENTIANER 
Gentiana, L. 
*  erinita, W. 
quinqueflora, W. Charlemont and Hoosic Mt. 
Pneumonanthe, L.B. 
saponaria, L. Soap Gentian. 
Houstonia, L. 
cerulea, L. Venus’ Pride, 
longifol 


‘Willd. B. 
Menyantl ' 
trifoliata, L. Buck Bean. B.and A. 
Sabbatia, Adanson. 
chloroides, Ph. B. 
stellaris, Ph. N.B. 
Villarsia, Vent. 






Iacunosa, Ph. B. Menyanthestrachysperma, Mz. Spur Stem. Floating 


CONVOLVULACEE. 


Convolvolus, L. 

arvensis, L. B. 

sepium, L. Field Bind Weed. 

stans,Mx. spithamaus,L. Dwarf Morning Glory. 
Cuscuta L. 

‘Americana, L. Dodder. 

OLEACEE. 

Fraxinus, L. 

Americana, W. While Ash. 

juglandifolia, Lam. Swamp Ash. A. 

sambncifolia, W. Black Ash. A. 
Ligustrum, L. F 

vulgare, L. Privetor Prim. A. and B. 


PRIMULACES. 
Anagallis, L. 
‘arvensis, L, Scarlet Pimpernel. 
Hottonia, L. , 
inflata, L. B. and N. B. 
Glaux, L. 





maratima, L. Barnstable and Yarmouth, Dr. K. Underwood. 


Lysimachia, L. 
capitata, Ph. A.and B. 
ciliata, 
hybrida, Mx. B, and N. B. 
quadrifelig, 
racemos#, Bh, strida, Ait. Loose Strife. 

Samolus, L. 

_valerandi, L. Brook Weed. B. 

Trientalis, L. 

‘Americana, Ph. Chick Wintergreen. 


(Heart, 





Flowering Plants. 


LEN TIBULARIA 
Utricularia, se waetenn 
eS Leeflets Btadder ff 


Wait. B, 
Fosupines Green, MS, Tewksbury. 
wrist, 


vulgaris, L, npladder Wort. 
OROMANC HEA. 
Epiphagus, Nott. 
Americanus, Nutt. Orobanche Virginiana, ta Cancer Real. 
Orobanche, L. 
Americana, Le Mount Holyoke, 
uniflora, I. Cancer Root, 
SCROPHULARINER, 
Antirrhinum, L. 
Y 





pedicularis, L. 


Tenuifolis, L. B. 
Gratiola, L. 

aurea, Mull. Hedge Hywep. 

urginica, L. neglecta, Twrrey. A. 

eS Nut. 

Virginica, Nutt, Caltistachye Virginies, Ref. Cutrer’s Piyric. 
Limosella, L. 

sabulata, Iver, Mudwort, Nantucket. 


Lindernia, L. 
ia, Mahl, Fale Hedge Hys 
dilnuata, Muh. Banda. — ba 
Mimulns, L. 
alatus, L. 





Marilandica; L. Pig Wert, 
Veronica, L. 
agrestis, L. 
anagallis, L. Broek Pimernet. 
‘Lo Wail Speedwwelt, 
Speediceld 
peregrine, L. N, B. 
seutellata, 
serpyllifolin, Te 








> 


* 


opus, Le 
Sch 0s, L. Water Herehownd, 
Virginicus, L. Bugle Weed 





ee. ies 
§ valgare, L.. Horesound 
Mentha, 
‘borealis, Mx. Horsemint. 
See Wat Spearmint. 
, Walter oy 
Monarda. Le 
ioe 2 Som Qi Windsor. D1 
rant, Soapstone Qari r 
epotigneits Ait Be tod B, elepbtien a 
epeta, 
aia L, Catevint: - 
Prunella, L, 
Pennaylvanica, W. Heel Alt 
Pycoanthemum, Mx 
aristarum, Mix 


jocanum, Mx. | Mirentain Mint. 
lanceolatum ? Ph. 
Lnifoliam, Ph. Virginien Thyme 
Ferticillatum, Pers. Be 
Scutellarin, L. 
jericulnta, L.  Seeil Cap. 
faterifolia, L. Mad-dvg Scull Cop. 
Stachys, L. 
ra, Mx. Hodye Netile, 
by i i N.B, 
ifolin, Mx. N.B. 
Touerium, L. 
Canadenno, L. Wild Germander. 
Trichostema, L. 
dichotorma, L. Blue Curls. 
Thymus, L. 
Q vulgaris, L. Tayme. Longmeadow 
NORAGINEX 
Cynoglossum, L, 
officinale, L. Hound Tongwe 
ingiaicum, L. B—e. 
Echium. G 
vulgare, L. Piper's Bagtess B. 
osperimiim,L, 
arvense, L. B. Common Orommell, 
officinale, L, B—e 
Lycopsis, L 
Qarvensia, LL. A and B Wild Bugloss 
Myosotis, L. 
Q arvensis, Sith, Furgetmeonat 
palustris, Rost. B. 
Virginiana, L Kehinospermum Wirginicum, Lokm Myuse Bar. 
Chioenaeniuen Ass 
hispidum, Mx. Monson and Nantuckot. Fils: Grpmuell 
AYDROPNYLERA 
Hydrophyllum, L. 
Conadenre, L. Windsor. Dr. Porter. 
Virginicum, L A Water Leaf, 
18 
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Arethusa, 


b 
Man L seat Belohertown. 
Calopo, 


eltns, ce 
Corallorhiza, Brown, 





23 ane yok no acl 
te Pat jeene. 


fea ie re Pe BY res ie 
pre 





fiubrina, Re B - 
Foye Spe tag ey vie 
inidentatn, Hook. 


Listera, R. Brown, 
cordata, Brown. Plainfield. 
Malaxis, Sw. 
ale Be ‘Liparis liliifolie, Rich Trey blade 
i, 


laselis, Sw. 
Myerostylis, Nutt. 

ophioglosseiides, Nant. Adder Month, 
Neottia, Sw. 
Nati Sw. practi, Torrey. Syinnnties torts, Bich. Len 


corua, W. S. cernwa, Rich BA: aud ae | Ladies! 


Orchis, L. 
spectabilis, L. Orchis. 
Platanthera, Rich, 
dilatata, Lindley. Orchis difatate, Ph. 
orbiculata, Lindley 0. orbiculald, PA 
Pogonia Brown. 
ioglosoides, Brown, Snake Mouth Avethusa, 
vines: Nat A. 
‘Triphora, Nuu. 
pendula, Nou. Aretiuse peadula, W. Deerfield. 
JUNCER. 





Juncus, L. 
acuminatus, Mx. A 
bufonins, 1. 
bulbosus) 
effusus, L. ” Budrush. 
muliiaris, Big, “Tewksbary. 
marginnins, Rost, N 
nodosus, Ly 
polycephalas, Mx. 
setnceus, Rosile 
tenis, W 











auacke 


son B. Americanum, Smith. Dag Tooth Patt 
“Sens, ne 


Be. 
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RESTIACES 
Eriocanlon Le nce 
wereidna, Ms Pipe Wort. 
8 nl L TYPHACES. 
rganiar 
™ Erinlaladely Not. NB. - 
Mz? B 





ano1D% a. 
are L 

lamus, L. Stevet Fleg. 
Arum, L. 


drncoutium, t. Green Dragos. Deerfield, 
triphylinin, L. Zudian Twrnip. 
Calla, Le. 
palustris, L. Water Arem. 
Lecontin, Cooper.‘ Atrue Celadium, Torrey. 
Virginica, Coop. Arum Virginicem, Le Rensseleria Virpinéas, 
‘Orontium, L. (eck, Belchertown. 
agaaticum, L. Goldex Clwt. Southwick. Dr. Porter. 


hoa, Mx. 
tide, Ma. Symptoc fotiaus, Nutt, Ictodes fatidus, Big. 
reeves Tiel cohage 








Najus, Le 
Canadensis, Mx. Caulinia fleritis, WA 
Potamogeton, L. 
compressum, W. A. and N, B 
on er = 
ramineum, Mx. A.and B, pouci 
marephyias, Stoo a 





Incens, Mx. B. 
nnatnns, Le 
pectinatum, L. B—. and NB. 
perfoliata, L. 
setaceur, Bh. diversifolium, Berton, A.and B. 
Ruppia, L, 
‘maritima, L See Srarel Gras. B. 
Zostera, L. 
marina, L. Grass Wraek. 
JUNCAGLNES. 
Scheuchzeria, L. 
palustris, L. Belchertown. 
Triglochin, L. 
maritimum, L. Arrew Grass, B. 
PISTIACEE 
Lemna, L. 
minor, L. Ducb-ment, 
polyrrhiza, L. Waterflax Seed. A 
trisulea, L.A 
TRIBE 1—GLUMACEE, 
ORAMINES. 
Agrostis, L. 
enpina, W. B. 


clandestine, Spreng. B. 


Interiflora, Mx. A é& N.B, a 
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Agrostis, L. 
Wimorpho, Teles. alo, fa A: White Top 
ie. 
Sototitere, Mah. A. aime 
‘placa, Torey. Boe 
1 coed ide A 
‘rginica, 
vulgaris, Seaith, 
Ain, L. 
flexuosa, L. Hair Grast. 
Alopecurus, ‘L. 
geniculatus, L. Floating Pox Tei. 
Protensis, L. Afndow crass 
Andropogon, I. 
jum, Mul. Forked Spite 
macrourtim, Mx, N. B. 


"Beard Grass. 
pesparascens, Mabl. N. B. 
‘ing -B. 
Anthoxanthum, Le 


odoratwi, LSet Vernal Grass 
Aristida, L. 


sens, Poir. A. racemosa, Mubi, N, Bode A. 
Arrhenatherum, P. de B. 
avenaceum, P.de B. Avene elation. L. 
Ponneylranicum, Torrey. Bs. 


Arundo, L 
Canadensis, Mz. Colemagvoais Minisena; Nuth B. A. 
coaretate, ‘Torrey, » Nutt. Be 
Briza, L 
modin, L, B 
Bromus, L. 
ciliatus, L. B—e. 


purgans, LB. 
eens, Muhl. Broom Grass. 
ecalivas, Lo » Chen’ Chants 








__ cebinatus, L, Near Boston, Mr. M. A. Curtis. 

Cinna, L. 

arundinaces, W. Indian Reed, 
Danthonia, De Cand. 

spleals,P- de B. “Avena spicata, Wild Oats 
Dactylis, Le 

glomerata, L. Orchard Grass. 
ae Haller. 

steak e El. A.&N.B. 
lis, Seop. Finger grass. A. & Be. 

Elasine, G Gartner. 

Sodies, Lamb. \Cyuavurusiadles,Z Wire Gress, A. 


Elymus, L. 
Canadensis, Lf, glancifolins, Torrey 

trix, 
‘llosns, Mahl, Wd fey, Lime Gras. 


elatior, L. | Facme Comin, 








Glyceria, R. Brown, 
ye fattans, RB 





Hierochloa, G 
ererealls, R&B Hotows odoratus, L- Seneca Gran, i 





Pennsyh DeCand. Aire motlis, Mel. 4 
truncata, Torrey. lruncalo, BAA 
Leersia, Swartz, 


agrostoides, MubL A. & NB. 
tacepm Mz, Cambridge. Me M.A. Curtis 
capillare, Le 
clandestinum, Le A. 
erar-galli, Le Bara-Grass 
dichotomum, L. 
depauperatuim, Muhl, A and Boe. 
discolor, Mubl. B. 

enioulatum, Mubl. Preliferwm Lam A 
Bisyadam, Mobl. Aland NB 
involutum, Torrey. A 


latifolvom,’ Ly 

macrorarpon, Torrey. A. 

nervoxum, Mahl, A and B 

nitidum, Link. 

virgutum, L. A. and B. 
Paspalum, L. 

ciliatifoliuin, Mx. IN. B. 

setaccum, Mx. Paspalon Grass. A. Woburm. Mr, Cartis. 
Phalaris, L. 

Americana, Ell, Calamagrastis colerata, Nutt. Ribbon Grass. 
Phleum, L: 


_ pratense, L. ‘Timothy Grass, 
Piptatherum, Beauv, 

nigrum, Torrey. Oryzopsis Metanocarpa, Mutt ‘itivan 
ES [racemosum, Sraith, Clhatered Millet- Grass. 
on, Lie 


‘sonun, L, 

aquatica, Americans, Torrey. 
Canadensis, Torrey. 

cspillaris, L. A.and B. 

compressa, L. 

dentatas ‘Vorrey. A. N. B.and'B—e, 
elongata, Torrey Twrrey:, Spreng, 
eragrostis, L. A.and B 

hirwuia, Mx. A. and B. 

maritima, Huds B. 


os Plante in Massachusetts, 


Poa. L. 
nemoralis, L. A.and B—e, 
nervata, W. 


obtusa, Muhl, B. 
palustris, Mahl. A. 
pectinacea, Mx. A 
pratensis L 
Teptans, Mx. A. 
trivialis, L. AON, B. and B—e 

Polypogon, Des 
‘glomeratus, W. Agrostis racemosa, Mz. racemovus, Nut A. 

Phragmites, Trinnius. 
communis, Trin. Arundo phragmites, W- 

Psamma, P. de Beauv. 
arenaria, P.de Beanv. Arundo arcaaria, L. B. 

Setaria, P. de Beauv. 
viridis, P. de B, Panicum viride, L. 
glauca, P.de Beauv. Panicum glaucum, L. Fox-tait Grass 
Hralica, P.de Beauv, B—e. P. talicum, L, 
verticillata, P.de Beauv, Boston. P, verticillatum, L, 





Bpartina, Schreb. 
cynosuroides, W. B. Limnetis cynosurvides and polystackia, Pl, 
jabra, Mubl. B. ‘Rough Grass. 
. fancee, W. BL juncee, Pa 
Stipa, L. 


avenacea, L. B. 
Canadensis, Link. A. and B Milium pungens, Torrey Ory- 


| zopsisparvifora, Nutt. 
Trichochloa, De Cand, 
eapillaris, De Cand. Agrostis sericea, Mubl, Sugar Loaf, Deer- 


r [Geld. Dr, Cooley. 
Trichodium, Mx. 
lnxifloram, Mx. Tickle Grass. 
seabrnm, Mahl A.and B—o 
Tricuspis, Pe de Beauv. 
sesleroides, Torrey. Poa quinguefida, PA. A. and B—e. 
Prieane, Lag ‘adit 
ustre, Torrey. Aira 
Purpurescens Forres, Bee” 
Triticum, L. " 
repens, L. Wheat Grass. Quake Grass. B. 
Uniola, L. aes 5 
spicata, L. Spike Grass. B. 
Uralepais, Nuc. 
tulata, Natt. N. B. 
L. 
clavulosa, Mx. Water Oats. Wild Rice. B. and Northampton. 


CYPERACER. 
Carex, L. Sedge Grass. 
acuta,L. A. and B—e. 
alba, Henke, B—e. 
alpestris, All. 
ampallacea, W. Deerfield. 
anceps, Muli. “A. B—e ond B. 
agualilis, Wahl. B—e. 
aurea, Nutt. B—e. 
blanda, Dewey. A.and B—e 
bromoides, Sch, A. and B—e 
bullata, Schk. A. and B—e. 
Buxbaumii, Wahl. A. 
cewspitosa, L. A.and B—e. ond B. 











Flowering Plants. 


Carex, L~ 





halophora, Mahl, A. Boand B® 
Dewey, Worthington, 
Sehk,’ A-and Boo. 








filiformis, L. A. and Be 

favs, L. 

flexnisa, Mubl. A. and ¥. 

folliculata, L.A. B—evand B. 
formosa, Dewey, A.and B—e. 
gracillima, Dewey. A. and B—e, 
ranuiaris, Mahl A. and Bo. 
atseyans, Dewey. Wenfeld 

A. and Be. 

Hitcheockisne, Dewey. Williamatewa 
antiga tl AL and B. 

lacustris, W. A. Be. and B. 
lagupodivides, Schk, A. and Boe. 
Jaxitlors, Lam. A, and B—e. 

Fimona, L. Ashiteld. 

longirostris, Torrey. A. and B—e. 
lupuline, Mubl.A. 8—e- and B, 
warginata, Mobi. A. B—<. and 0. 
milincea, Muhl. A. and B—e. 
Mublenbergii, Schk. Be 
multifiora, Mubl. B—e. 

muricata.” B—e. 

Nove-Anglim, Schw. A. and B—e 
oly he A. and B—e. 

yallescens, L.A, and Be. 
paniculata, . A. and B. 

pancitlora, Light. Ashfield, 
pedunculais, Muhl, A. and B—e 
pellita, Mubl. A. 

plantagines, Lam, A. B—e.and B. 
polytricaides, Mahi. A. und B—e. 
pseudo-eyperas, L. A. Bw. and 
pubescetis, Muhl, A. and B—e 
Fetrottexa, Muhl A. and Boe 
retroria, Schw, B—e. and Plainfield. 
rowea, Sehk. A. and B—e. 

seabrata, Schw. A. and B—e 
seirpoides, Sehk, A. and Be. 
scoparia, chk. A. B—e. and B, 
Schweiniui, Dewey. Boe. 

setacea, Dewey. B—e. 

siccaw, Dewey Westfielrl. 
spargatoides, Mui, A. B—e. and B. 
squarrosa, L. Hadley, 

stellulain, Good, A. B—e, and B. 
seriis, W. A.and B—e. 

siipaia, Mubl. “A. B—e and B. 
«taminca, W. A. B—e.and NB. 
stricta, Good. A. and B—e. 
sylvation, Hinds, A.and Be 
tenera, Dewey. A. and B—< 
fentaculata, Mahl. A. B—e, and 
teretiuscula, Good, A. and B—e 
tetaniea, Sch. A, and B—e. 
Torteyana, Dewey. A. and Pe. 
triccarpa, Mubl. A.and B—e 
insperina, Dewey. A. and B—t 
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hirsuta, W, 






































Nottallii, Torrey, A 
entatany Torrey, A-and B 


diandrun, Torrey. A. and 
fomacens C'S Bland Be 

tmatinoides; Ell. Scirpus eyperformit, MaM. A. wad B- 

ssigunis, Te A; and Boe 

fusetaatus, Ph, “dngleras, MfuAL A. and. 
Dulichivin, Ri Hichand ee, 
vaccum, Pars. lengale. 

. Eriephoraay ve 

al (See Torrey's Flora.) 
Eero Roth. A. and B. 
eespitesum, Ph, A. and B—e 


tachi L AB.and Bae. 
amen t Cotten Grass. A B.and R—0. 


squurrosa, of authors, pot ef Mx. Tewksbury. Me 4 Canis 


Rhyncospora, L. 
Matha, Vall. "A.B and Boe. . 
ane Vahl A. 


macrostarhya, Torrey. M3, Belchertown and Leverett 


Scirpus, L. Rush. 
acicolaris, L. biter ye Mol, AB. & B—e, 
scutes Mubl, B. and B—e 


atrovirens, Mubl, A. and R—« 
is, Muhl. A. and B. 
Mab 


LA. 
cwpilnriy, Le A. and B, 

eapitatos, L. A.B, and B—e 

iis, Mohl. A-and B. 
eriophoram, Mx. A. and D, Tvicptorencyperinm, Pers 
intermedias, Mubl. 








‘A. and B. 
A.B. and Be 


suberminalis, Torrey. TTereree 
tenuis, . and Be. 
wiqueler, Mx. A. ondB—e S. Americoms, Pera 
imbercalosus, Mr. A. 
Sclerin, L. 
tigiomerata, Mx. Waip Grass. 
Schenas, L, 
morivecides, Mobl. Bag Ruch, Belchertown and Levarett 





CLASS Il—CELLULARES, 
. on. 

FLOWERLESS PLANTS. 

TRIBE L—FILICOLD PLANTS. 


RQUMETACEA: 
Equisetum, L. 
arvense, LL Here Toit, A. Tau Boo. 
hyermle, L. ough Moree Tait Scouring Mack, A.B and Bee 
sytvaticum,L. A. B. and B—e. . 
palustre, L.A. 
foirpoides, Mx. K.variegafom, Smith A. B. and Be, 
uliginosum, W. &.timonon, 1 Pipes. A.B. nnd Bag 
FILICES. 





Adianthum, L. 

; L. Maiden Harr. Mow Hair 
Aspidium, Swartz, Brake. Fern. 

acrostichoides, W. A.B, and B—e. 

angnstum, W! Be. 

asplenoides, W, A. and BD. 

biferum, W, Be. 

eristatum, W. A 

dilatatam, W. ‘ntermedium, £. ALN. Rant Be 

teaue, Ph A 

Goldianam, Hooker, Feliz-Max, Ph. Aand B—e 

intermedium, Muhl, Dr. Porter 

Jancasiriense, Mub!. B, 

marginale, W. Neptrodiwn margteale, Mz, NB. and B—e. 

noveboraceuse, W. A. B,snd Be. 

spinulowum, W. Be. 

ielypteris, Willd. 3 #nd Plainfield 

Asplenium, L.” Brake, Fera 

sngustifolium, Mx, Spieen Wort, Bae, B. and A. 

ebenum, W. ‘Bee. B, and A. 

melanocaulon, W. B—e. B, and A. 

thizophyllam, W. Walking Leaf, BB, and A. 

rotemurario, Le Be Bs and Ap 

thelypteroides, Mx. acrostickordes, Sit. Be. B. and A.) 
Botrychiam, Swartz. 

furnaroides, W. Grape Fern. A.B. and Be, 

simplex, Hitchcock. A. 

Virginicam, Swartz, AST, and Be. 
Dicksonia, l’Herit, 

pilosiuscula, W. Aspidiwm pemetilobwe, WF. 
Hypopoltis, Torrey: 

obtusa, Torrey. Aspidixa chtummn, W. Woodsia periuiase, A Meo. 

[and Grew. 





Lygodium, Sw. 
palmatum, Swarts, Ch 
Onocles, Le 


Yemunda, L. 
cinapmouea, L. Boe. aud A. a 


imbing Frere. Amberst and Becket. 
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Osmunda, L. 


remo Pin ae We B. Be and A. 
ree . B. Bae and A, 
Polypodium, 

renlenretim, 


tropurp 
sian ica, W. A. and. 

vin and B. 
Woodsia, B Brown. 


iivensis, Ph. W. rufdute, Beck A.and B 
Woodwardia, Smith. 3 


nstifolin, 8m. W. onoclevides, W. NB 
Vieginien, W.T “ksbury, Big. Malden. Curtis 
LYCOPODIACER . 
Lycopodium, L. Ground Pine. 
se ‘annotinum, Ee A. 
apodum, L. A. 
lavarum, Le Clwh Moss. DB. D—e and A 
Carelinianum, 
complunatam, L, Gronnd Pine. B. B—e. and A 
roideum’ Me. do. B B—e, and A. 
‘oundacam, W.N.B. 


Jociduinm,’Mx, Moon Fruit Pine, B. and A. 
rupestre, L. B.B—e. und A. 


TRIBE 1L—MUSCOIDE. 


No Catalogues of the remaining orders of plants have beon published in 


imherst Col- 
lege, oF the valley of the Connecticut, |B, led to those species 
that jerkshire; and Bo * peculiar to Berk: 
shire. All, that have not the star annexed, occur in the Connecticut Valley, 


and doubtless this list falls far short of the actual number. 





mvac. 
Anictangium, Hedw. 
wme, Hedw. Hedwigia Aliformis, P. de Beawe, B—e. 
Anomodon, Hooker and Taylor. 

viticalosum, H. and T, Neckera viticwlosw, Medw. 
Arrhenopterum, Hedw. 


heterostichum, Eledw. Zyrum arrkénoplerum, Dill, i 
Bartramin, Hedw. ~ 





pomiformis, Hedw. 
Bryum, L. 
androgynum, Hedw. 
aureum. 
argenteum, L. B—e. 
enspiticium, L. B—e. 
cuspidatum, Schreb. Be 
nutans, Schreb. Webera nulans, Mee, B—e. 
‘punciatum, Schreb, 





Flowertess Plants, Gat 





undulata, Web, and Mohr. J*elytrichwwr waduletwm, dedi, 
Climaciurn, Web. and Mohr. 


‘arthocarpon, C 
Ehrh. 
BoE et at te. Bs 





ints, Hedw. Deerfield. 
Fissidens, Hedw. 
adianthoides, Hedw. 
taxifolias ? Hedw, 
Fontinalis, L. 
antipyrotica, L, Boe 
squamosa. Dr, J, Porter, Massachusetts, 
Funaria, Hedw. 
flavicans, Mahl. B—e, 
hygrometrica, Hedw, B—e. 
Grirmia, Hedw. 
Jeucophors, Hook. and Tay. 





jedw. 
a, Ls 

acuminattim, B—e. * 
confertum, Dicks, +, 
Cooleyantin, Spreng. B—e 
cristacastrensin, Le Be 
cupressifirme, Hook, B—e 
caspidatuin, L. 
denticulatum, L. B—e, 
dimorphum, Brid. 

— IS 

fragile, Bri 

hians, Mahl. 

imponens, Hedw. Be. 
Imtescens, Schreb. 
minotulum, Be* 
proliferum, 

riparinm, Hook, 


riabuitin, Be. a 











a . 
curvaia, Voit. Deerfield, 
Hedw. 
Leucodon, Schwarg- 
sciuroides, Schwaeg. 
Neckera, Hedw. 
minor, P. de Beauv. 
pennata, Hedw. 
Orthotrichum, Hedw. 





pumilom, 


Polytrichum, L. 
aloides, Hedwe Be. 
alpestre, Funek. Dr. J. Porter 
commune, L. Dr. J. Porter. 
formosum, Hedw. 
juniperinum, W. Be. 
pollidisetam, Hook. &Toylor. Dr, 5. Porter, 
perigoniale. B—e. 

Prorogonium, Sw. Plerigynandrum, Hed. 
apiculstam, Brid. 
hirtellum, Medw. 
intricatwmn, B—e. + 
julacoum, Hedw. 
subcapiliatam, Hedw. 
trichomitrion, Swartz, B—e. 

Sphagoum, L. 

‘nentifoliam, Hook. and Tay. 

Inifulinm. Be. 

obtusifolium, Hook. eymbifelium, Ste. 
juartosura, Web. and Mohr. 

‘Tetraphis, Hodw. 
pellucida, Hedw. 

Timmia, Hedw. 
eucullata, Mx. B—<. 

Trematodon, Rich. 
longicollis, Rich. Deorfield, 

‘Trichostomum, Hedw 











controversa.. 
microdonta, Hodlw, Be 
viridula,Hedw, Be 
WEPATIC: 
Anthoceros,-L, 
levis, L 
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Jangermannia, 1. 
tridentata, Schw. Dr, Porter. 
L, Piaited Moss. 


ma Ware. Me. Emerson Davis 


‘alors, Schwein. 
» mphayui, UDich crewslate  Hookd> Tay. Dr Poster: 


Marchansia, Le | Liversert 

conics, L. 

erinita, br 

aor L Bae amet se Be 

ee ichw. MS. 5 
Riccia, L. 

fuitans, L. Forkstens. Be. * 

pntans,L. Floating Liverwert. B—e. 


CHARACEA. 
Chara, L- 
fexilis, W. 
foliows, W. 
volgaris, L. usiher Beds 
TRIBE I1l—APHYLLA, OR LEAPLESS FLOWERLESS 
PLANTS. 
LioMeN rs 
According to Acharius, except where other authorities are mentioned. 
Alectoria. 
jaboin. Negro Hase 
Arthonia, 


punetiformis 
nia. 





_ chrysophthalma. On the coast 
Calicium. 

wercinum, Plainfield, 

Ugillare, Cummington, Dr. Porter, 
Cenomyce. 

allotropa. 

baceillaris. 

botrytes. 

capitan. 

coveifers. 





emspititia 
gonorega. 
pyxidaia. 
rangiferi 
Vars. Leyleation 








verticilava, 








Hdd Plants in’ Massachusetts 


Cetrana 
euans 


glauca. 


Viridia, Schw. Abington. Dr. Porter. 
Collema. 








fibrillosa. 
Endocarpon, Hedw. 
He ‘Ach. Dr. Porter. 
boon he Plainfield. Dr. Port 
alam. |. Dr. Porter. 
‘Weberi, do. do. 
Evernia. 


nastri. Borrera purpuracco, Spreng. 
Graphis, Adanson. 
script, 
Gyrophora. 
deusta, 
Muhlenbergii, B—e. 
papulosa, B=. 
vellea. 
Hysterium, Tode. 
Tufescens, Sch. 





grani 
parella 
salicina, Plainfield. Dr. Porter. 
Smithii, Ach. Abingion. Dr. Porter. 
sophodes ? 
supfusca. 
tartarea, 
tuberculosa. 
varia. 
_Vitellin, 
Lecidea. 
albella, Schw: MS. 
albo-cerulescens. 
cameols, 
confluens. Chesterfield. Dr. Porter. 
demissa. 
Ehrhartiana, 
immersa. 
cederi? 
parasema. 
subfusce. 
rina. 
Lepraria 
sulphurea, 
Nephroma. 
pee are 
pegrap! . 
macularis. Plainfield. Dr. Porter. 











Spreng. - 








Flowerless Plants. 645 
Parmelia. Shield Lichen. 
nef 


horizontalis. 
scum. Turget Lichen, 
ca. 


__ Yen 
Porine. 
fall 


eng. Plainfield. Dr. Porter 





frasinen. 
polymorpha. 
Stereocaulon, Schreb. 
| paschale. 
Sticta, Schreb. 
aurata, Smith in Rees’ Cyc. Western, Dr. Porter. 
crocata. Ashfield, Dr, Porter. 
palmonaces. 
serobieulata, 
sylvatica. 
Usnea, Schreb. 
florida, Hoftm, 
plicate, Hoffin. 
srigosa. Plainfield. Dr. Porter. 
riolarin, Pers. 


corailina. Plainfield. Dr. Porter. 
velata. 


Verrucaria. 





mata. 
Sigmatilia, Plainfield, Dr. Porter, 
FUNG) 
Ecidium, Pers. 
helianthi mollis? Schw. 
solidaginis, Schw. and ee 
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‘Agaricus, L. 
alneus, L 


Yelutipes, Curtis. And several decades more undetermined. 
Amanita, Pers. 


adustus, W. Polyporus adustus, Fries. 


bramalis, Pers. P. brumalis, Fv. 
carbonarius, Schw. MS. 


communis. B—e* 

conchifer, Schw. 

delicatulus, Schw. Mi 
i haeff, 





Polrepinl s Pers. umbeliatns, FY. 





nigrescens? Pers. Puff Balt. 
Canthatellus, Adeneon. 


lus, Fries. 
undulatns ? Fries. 

Clavaria, Vaillant. 
surantiace, Pers 
coralloides, 

helveloides? ‘Withering. 


Dedalee, Pers. 


albida, Schw. Sistotrema vielaceum, Pers. 
cinerea, Fries. 


confragosa, Bolton. 


Flowerless Plants. 


acpiaria, Wulfen. 
Fistulina, Ball 
Fugligo, Pers. 
ruth 


‘ries. Boletus hepoticns, Perr Plainfield, Dr. Boner. 


rh 





svellatum, Mubl. 

Gyropodium, Behws on 
soccineum, Schw. Iremyces inteseens, Schse, im 
[eget Fungerem Carviver. 

Helotium, Pers. 


aciculare? Pers. Pevtze Hilet, acte Fvies. 
Ears 





Hysterium, Tode. 
pulicare, Pers. 
rufescens, Schw.* 
Leotia, Hill, 
___ chlorocephala, Schw. 
Licea, Schrader, 
variabilis, Schrad. 
Lycogola, Pers. 
miniata, Pers. 
Lycoperdon, L. Puf' Boll. Smoke Ball 
vinta, Pore, non Bull. B—<, 
‘excipuliforme, Scop. 
motle ? Pers, 
pratense, Pers. 
_ pytiforme, W. B—e. 
Merisma, Pers. 
crintatum, Pers ‘Dhelephora. Moris, erist, Priet 
Meraliva, Haller. 
agaricuides, Sehw. MB. 
cantharellus, Pers. Cantharellus cidariwi, Fries. 
cornucopiodes, With. Cantharelius Core, Kvics. 
elegans, Pers. 
tremellasus, Schrad. 
Morchella, Dill. 
esculenta, Pers. 
* Inserted by mistake among the Lichens 


4 








citrina, 
clypeain? Schw. 
hemispherica, Wige. 


Polyporus M Micheli. 
eve Pr” Sistotrema violaceum, Pers. 
ries, 


acelin xyiodrama, Pers Y Pers Xylos ‘Tod, Oak Leather, 
7 ten 
bey Rohe eos ‘ [unk 


Tica, Bdicheli. 
Selerederm, Pers, 
cervinumn, Pers, 
Sclerotium, ‘ode. 
radiciforme, Sehw. MS. A remarkable subterranean species 
Sistotrema, Pera. (Conway 
cinerea, Pers, 
Spermoodia, Fries. 
elavni) Fries, Sclerstium Clarus, De Cand, Ergot, B—o, 


carro ach 'M8.nwon curvirostra, Sowerby 
urvirustisfSch v B48.von curvirostca, Sowerby, 
decolorans, Pet 


fragiformis? Per. 


[SS SS 
ints, B 
militaris, L. 
niven, Hot 

Pore: Peis 
Fabgincee, Pere 


Stemonite, Gleditech, 
fasciculata, Pers 

"Thelephora, Ehth. 
‘aurantia, Ehrh, 
caryophylla, Schenft 








faschata, Nhe 
Soiree 


ruggea, Pern. 
spadicea 1 Pers. 
terrestris, Ehzh. 
verrucoia, Schw. MS. 

‘Tremella, Dill. 
mesenterica, Retz. 

‘Trichia, Haller. 


varia, Pers. 

Tubercoluria, Tode, 
castanes, Pars 
perizoidea, Schw. MS, 


algatis, Tode. 
Tubulina, Pore. 
fallax? Pers. 
fragiformis, Pers. 
Uredo, Pers. 
caries, Pers. On Carex voria. | 
fare, Dv aM Oats, Rye, Whe 
incaris, Lamb. 73, , 
xem, Schw. Smaton Indian js ae 
Xyloma,’ Pers 
‘acerinum, Pers, 
andromodm, Pera, 





ALom. 
So far as 1 know, scareely any artention has been gives to this order of pants in 
‘Massachusetts, 


Conferva, L. Frog's Spitite. 
fontinalis, L. et ploxes aio. 


Fucus, 
nodosum, Le 9 Oa the coat with 
vesiculorus, Le § other species. 
Laminaria. 


saccharina, Agardh. Kelp. Devil's Apron, 
Lemania, Agardh. 
davjatilis, Agardh, "Turners Palle. 
Solenia, Agardh, 
compressa, Agardh. On the Const. 
Spongia, L. 
fluviatilis, L. Leverett and Chosterfield, Enumerated amoee the mdi- 
ated animals, But most probablyit is a plant. 
Sphwrococus, Agardh 
confervoides, Agardh. Qt the const 
Ulva, Le 
lactuea, Agardh. 
intissima, E.On the coast, with several other species 
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General Swumary, 


Summary of the Genera and Species ef Plants in the preceding 
Catalogue. 


FLOWERING PLANTS, 





17 Cactene, 

18 Callitrichinone, 
19 Campanulaceas, 
‘MH Gaprifoliacene, 





Halo: 
48 Hamamelidene, 
49 Hydrocharidene, 


ee ae tet ee ee et ee ey 


5-88 ue Shenae teu eweues 


Saww 


& 


Eeutma! 


enon kusobemus- 





Pee Te eet eed eet Pret tt ee 





1 
1 

1 

1 

1 

1 

1 

1 

2 

2 

3 

2 

93 Primulaces, 6 
F lncenes, 2 
9% Ranunculaceae, 10 
Restinceac, 1 
Rhamncnc, 2 
96 Rhinanthaceae, 4 


Pe a eee ee 


eueteswuo bomen commu, 








Orders, Na. vo No. t. 
Nom Ne en, Ne. Se, 
es te 
102 Sanguinorbene, 1 15 q 2 3 
108 Bantalacear, 2 3/MG Umbeliiterne, 16 a 
10s Sestiegene,  B F]tIg Vacsineto, toa 
Ws Scorn, i Verbennceae, 2 x 
10a Bolancas, H Xanthoxylea i i 
1D Suaphylacese, 1 133 Xyrideae. a 1 
‘11E Steliatae, 1 i va — — 





4 
€ 
¥ 
g 
g 


FLOWERLESS PLAN'TS. 
Orders. No. of Genera. No. of Species. 


Algae, 8 10 
2 Charecese, 1 a 
3 Equisetncene, 1 & . 
§ but" b 1 
6 tiene, 5 4 
bg a 0 
s incene, t 2 
8 Musci, a ue 
Whole No. 140 4a 
ADDENDA. 
red’ a pal fs Reyer tothe hose Ravural Histon teoerys oy Cc eras eg eS 
LAND BIRDS. 
Moertgers' o 3 Lampe a et tetas ot eae rome 


a 
wa fact See. Cg ares 


ay rotened, Wen evet 
nese pn bens a ere, a ot se cin te the 
Prine eeamp sparvote ATeves in New England from the Rothern Rate, 


Sout tbe talalisat Abell 
WATER BIRDS. 


on 
Dyck Met wih om Labeade o 
Fats tine tn a ‘anmiees tn aaa ‘tum’ the "Mirth abont he lowe of a 


utigtia gua, Boo. oe Visite Masscbtetie ia Over, and tn the Winter goes tr 


‘hire So 
rowel in vn, Rat ene ema, mit ro pe Ups st 
nog ques, gyn ‘Prequent (n our lakes, staaries and rivers, at (he 





General Sunmary. 


GENERAL SUM MARY 


Of the Namber of Animals and Plante. 
bane 


L. Mammalia, 
AL Biris 70 17 
IV. Phe 47 108 
V. Shells, 76 169 
'V. Crustacea, 26 3B 
VIL. Spiders, ey 125 
TIL, Tosects, sot 2350 
1X! Radiasa, 18 
Total of Animals, 302 3153 
X. Plants, (Flowering) 454 1246 
—( less. M40 “ 


Toul of Planta 5694 1737 





APPENDIX. 


— «“¢ 
A CATALOGUE 


OF SPECIMENS OF ROCKS AND, MINERALS, 


ILLUSTRATING THE REPORT OF A GEOLOGICAL SURVEY 
OP MASSACILUSETTS , 


Made by Order of the Government of the State. 


‘This collection, which I have made by direction of the Stateyand whieh 1 now 
Present to its constituted authorities, can be regarded as by no means perleel 
Several of the rarer and lens important mincrils in the State will slot be found in 
it; nor can I falter inyself that Thave obtained every Yarieyy of puck that exints 
inourlimits Yet have I done all in my power, during the three years that have 
teen devoted Lo the geological survey, lo procure a {nir and full representation of 
our rocks and minerals. Not issprotublly, however, the proprietors uf some of 
the quarries of stone in the Commonwealth, will concelye that thelt own are hot 
fairly represented: for in many instances I coald oniy procure sach samples of the 
rock 2« presented themselves to my riew mt the quarries Bat it will be easy fhe 
any whoare dispooed to do it, to substitute for the specimens in this eéTleetion 
others of  belter character. And T would respectfully vite all, who feel an an- 
terest in having this collection exhibit a fair and Sali collection ofthe minemt re. 
sontees of the State, to supply ats deticiencies as they have upportunity, In gen 
eral I have reduced the specitnens to rather a small size ; always intcniling, lei 
ever, (bot they should fairly exhibit the characters of ihe suck or auinvral from 
which they were broken. The great nnmberof specimens which | wasobiiged to 
collect, (one suit for the Government, and une for each of the colleges in the 
Siate,) compelled me to consult utility akmost entirely ) and henee the callcetian 

‘cntains Little display of lange aud splendid specimens 

‘The specimens in this Catalogue are arranged in the same order asthe rk 
are described in the preceding Report. “The spreimens of the roelts ore fils 
given, and then those of the simple minerals which they contain. 

About 130 of the specimens have beep smoobbed or polished MM this is men. 
tioned under each number, where such is thecase, ‘Those specimens that hare 
been only smoothed, have been varnished; and this process will need to be re 
newed occasionally. Tfound thot in this way the tre character of the reck 

‘ould be browght to Light quite as distinctly asby polishing: aud tims the expenpe 


wae considerably reduces 











STRATIFIED ROCKS. 
7 Alluvive. 





Mari, i 
Planorbis: and biearinattes in marl, Pittsteld. 
fo roles ; La ae 
heiereatropha and ascopium, do 
yea (aowecripe J, in marl, do 
Bes ore siting Brookfield. 
New Braintree. 
19 do cares, do 
» Blak Walicciy ike aaa) (Com 
lo 
2 do ‘Whately. 
Diluvium. 
a Diluvium, Leominster 
a do fertaginow, do 
5, 95, 07, and Bde idsted, Pownal, Vi 
= am ‘Carica, (47 feet below the surface,) ‘Nantuel 
» do "worn, do 
3 Noiica do 
2 Grea fornia, do 
Ec} Venns cnstanca, do 
M tray 
Te fediary Pease Newest Tertiary 
y Ambent, 
Ed a 0 
Siand38 Clay, Leominster. 
2» do * loamy, 
40 San 
a ArsilloCatcarcous Conerstions in Clay, gout Tadley. 
43, 43, and 44 Amheest. 
as (4 
46 Souih Hadley. 
AFsnd 18 Organic Remains in Clay and Leam, Deerfield. 
co) South Hadley’ Canal 
51 ge do Deerfe 
2 do Charlestown. 
F<] Brawn Pemacie stalacical, Richmond. | 
ot é Wost Stockbridge, 
os do pve, do 
6 do compact, Richmond, 
a do. maynillary, Lenox. 
a do with yellow ochre, West Stockbridge. 
2 40 with red oxide of Tron, do 
a do with radiated manganese, do 
on Gibbsite, Richmon 





Plastic Clay Formation, 

21068 Clay of various colors, Gay Head, Martha's Vineyard 
@ 0nd70 Sand oglatinaied, Tallow, do 
white, to 
R ae green, do 
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73 Gand with 
Sand enplationied, whtclay, oe 
77 Qhartzse cemented by trot, ~< 
2 Species of soliinanpect, 5 
2a, anh ape of Lew 
= acted : Wes om argilimcoous ines ore, & 
81 Cant of « Veww? 
S Cast of a Tellina. 
Rew hes 

‘road relic in ferruginows 
$8 Foul Zacphyatcnploncny 5 ay Head, Martha 
100 tolvend 10d Sherk treh'n green snd and conglomersic, Gay Baal 
19 Crocodiles tooth changed nto fit, do 
104 10.103 Vertebre (104 and 107 mineralized.) do 
Hoan it Fragments of os 

ith ligniteim quartzene coaglomerays, do. 

43, U4, Us e y: a do bare 
17nd 116 Radiated ana Fioeous Pyrites, fo 
19 Hydrate of Izva, pisifurzn, : do 

e Beaker Sortorated by tga & 
Wand 1 do. do ca 0 
124, 125, and 126 do colwmans, do 
197 to 1 do compact dnd slaty, s 


TAL Selenite in elay with lignite, 
New Red Sandstone. 





Hisand tht de sass Deerfield. 
lo variegated, 
135 do of commininted granite, 
a Tae 
from the ruins of jc oooun slat 
ta an io do” fromm the ris = es 
do from mieaslate, taleose slate, granite, &e. Mount ‘Toby. 
ML do ‘odo Monihof Miller's river, 
ty do do do epidetic do 
143 Nodale from the same conglomerate, de. do 
144 Conglomerate from the ruins of granite, ‘South Hadtey Canal. 
M45, do do Mt , 
M6 do do 
7 do do ‘Ambers:. 
1 >” witha ferruginoos concretion, South, Canale 
lo chiefly a nodule of granite, 
ie 40" gray Falls 
151, 159, 153 ‘Trap Conglomerate, Mount Tam, Norehampion, 
154 Gontse Red Sandsicer, (Hay’s@uzrry,) Dees 
te % Wintel 
157 do ener wom, Greenfiel 
Iss do - 
159, 1 Reddish Sandstone. Pet iercetn. 
16 Gray do (Hoyts Quarry,) Dest 
Reddish do Westficla, 
30 ao Leaman, 
ln with pinces of fine red micaccoas sandniobe partial: 
is intedded ‘Tamers Pale 
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| ae oye (smapothed,) eee 
167 Coarse geay do from the Adity Sou Lend Mine. 
16 Tightemy do per rey 
1 Durer | do ’ ‘Tummers Falls. 
370 Variegaved do wd sab-<ryotallins in contact with bap, Titan's 
1 Grey fine do West i 
iB % Palle. 
Tih Sevctinied do ‘near do 
1% Micaceous, gray do ae eye 
1% do to onder the trap, 
7 do do do Me \- 
1B IM do do Is. 
do onder the trap, ‘Moant-Tom. 
int jaloidel do near the trap, do 
a Enis, 
SS Mlcaccour do —_pastiugIntoshoe, South Hadley. 
Sunderland Gave. 
185,106 Nedate of Sretionary carbonate of em 
eitemonne ' 
ie va Mae nenwee tied wes Springtield. 
vam Fiver, 
1% o rn tas "Taruet Pale, 
ith Hadley Pall. 
1Bt; 198) Had ee, Sghity slenceous divided by erom sense brer emer 
108, Reddish ine micaceonssansion, under the tap, Tihas's Pler. 
196, E97, 198 to “a South nin 
1WB' Shiale-vealog into wedge form mass, "Turner's Balls. 
Sg erates ti 
a is bowlder, subierst 
3m. 20040 Hint ee wet South Hadley Caoat 
ay Wet Springfield. 
3 2087 "piumincns Marlite do 
Sunderland. 
to ea, West Springfield, 
att 21 Bituminons (fetid “ya ¢, Paine's Quarry, to 
3E3' Fit Limestone erry hase and belule, do do 
wath w sugar fracture #4 ab 
‘an organic. relie, 
am  Menchams? Cuarrs, do 
26 eae Limesione, Agawam River, 
pine Tripoli, aatct, 
$2 ssuih Hadley Fallon she W Springheld shore. 
Saree Sepia or Liu Hetmonins ‘est Speingtield. 
226, 227 Conereted Carbonate of Lime, Moant Toby, Leverett. 
2 do Sunderland Care. 
= b Paine’ , W. Springteld 
pa salnctical, funderinnd Cave. 
Bi Sigma ire estar wats 
5 nck shale, 
2 Guta or Bate below Turner's Falls, Greenfield, 


26 res Btrontia, on fotid arbom-+ Mteachamne’ Quar.W. Bpringfiold 
287 Bituminous Coal 1m biuminous marlite West Springticl. 
= do da with blende, do 


Blende and Galena in fetid limestane, do 
20) Carbonate of from in lentioular crystals, iyoxte Faille 
UM do? 8. Hadliey Canal, 
42) Iran Sand, ‘Tuners 








3 taser Spe ee 
2010 BE ees oe Susderank, with pe” 


ow | 


Fucoides Shepardt ia m Hew red sandatne, 





les fine mica slate or quartz mck, containin 
Fresh 'Y Middlewwn RA. 


Pd 
ab 
37,28 
a0 lo 
20,32 
‘304,63 Enerinite () in a 
361,960 Gorgonia Jxeksomi on shale, 
or (thom lit fin shale 

i La Nae Lo ‘tn slial 
Se ott Vata anains in fetid Limestone, 
pote) sahpolies (i isan) bituminous shale, 
a0 do two 
1 lo nly scattered fraimente of the Us, 
B88 Cencretin (1) oF Organic Relic (7 Buse, ‘Turner's Falla 
23 Mo rane Retics (1) ‘South Hadley Cansh, 
st Oras SASHES (I) in shale: or veins of Clay, do. 
5G, 286° (See the aumbers following [Kt and U2.) 

Graywacke: 

237 Conglomerate, the variety most common, Dorebester. 
as lo lo fwaneey, 
oy do do with a rein of quarts, Brooklingy 
oo 0 Aineborough. 
Bi dodo redsh, Persery. 
rd aly u 
22. do Ki Sates 
= to Roddles chiefly mica.staic, Bradford. 
295 do quartzose breccinted, Auiteboroagh. 
206 ae slate reunited, ‘Natick. 
97 do Randolph, 
28 do fine, Nauek. 
oo do fragments compet fl Soldares, wxthent Bangs. 
300 


ace, 
Breccia, angular fragments. of ‘compact feldspar reonited, — Namtnsket 
Reach. 


m do ‘somewhat rounded, do “aay, Dorchester. 
Boda = Ss. 
409 ance ok, dak parple quarts and mea ote, ho 
301 io sbi 40 
‘905, 306 2 do ‘with mica of ta] 5 s 
_ aod argillaccons matter. } Folt River, Tews, 
307 a No, flowing 291 . 
maywenoke slate passing int mien slate, 
nywenoke siete poset sesociated with Nes. 309 and 306, 
309 anarte rock, red with rel uxie  Hoa, ugh. 
1 i 
aa ‘ki ehecclate colet, Behshi 
313 to jody 
ou do a , 
aS do do 


a de do slaty, Wrentham, 
317 do do tery slaty, Randolph. 
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‘BS Quarte rock with voins of white quaria, rena. 
aig do red Gisechosh, ¥N, 
320 Talcose Aggregate (Steachist ?) conglumersied, J 
FT “do slaty, 
» do. do 
= if : 
‘e Told, de 
NG do red, Auleborough. 
a7 do do'(bowlder,) Hult 
as do gr, Newton. 
= sto with veins of quar, scien = 
wi fa 
BL do with = do sh. 
ae 40 do Rebodoth. 
3 du with anthracite, NY. 
Sis. Graywacke slats prs bod 
336 rie i Wateriown, 
3 dotigmege Rewiuy” 
ray, i 
39 do” do glazed, ‘Newport, It. L 
30 do do ‘Watertown. 
au mw dw Natick. 
32 do do epidatic, Newion, 
33 do do Taunton, 
BH,315 do doep red from cxide of inva, Auieboroagh. 
ue do rey do 
3a % eos i th 
with quarts veins, 
349 do do divided by crom seaiew, _ 
350, do do. haa Pawtucket. 
3 do do ratingated, Newbury. 
38a dodo lta. 
353 do Fed (argillaceous slate?) Newbury, Kent's 1 
354 do reddish variegated, ‘Hall. 
355,856 dogray, ‘Nassan, N.Y. 
22 Senrale. Charlestown, 
Argillaceous state—conl mine, Portsmouth, RJ. 
=o do variegated Chatlestown. 
0 do —ehotmboidal, Rainsford fsiand. 
Mr do ih Boston. 
boa do taminw curved, Rainsford Island. 
3B 7 se ight gray Halifax. 
361 Argillaceous slate with veins of calcareous spar, Watertown, 
3a do variegated, Quiney. 
365 do Hull 
367 do (Novaculite 1) Boston Light House 
S08 opine a 
07 iy bat} 
370 do dor Pe iosenown. 
Fi Amphibolio 6, Middletown RL. 
372 | Vorioloid Wacke, Sanus 
mm do Brighton, 
au do Hingbara, 
375 do Nantashet Beach. 
cd do ingham. 
a7 do Nodules quart and epidote, Rrighton. 
378 do approaching to porphyry, Needhos. 
379) Wacke froma vein ingranite—icad mine, Easton. 
330 Aymgdaloid passing into siliceous slate, Newport, R.1. 
S3L Silieeous slate, porphyritic, lo 
ae do to 
do with vein of granite. do 
Nehant 


42d 


285 
Passing into Cheri, do 
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Sasper, 
Sioned ares {Compass Fedor (pied) — 


ooisive (rom the amphibolic aggregate, xowp, RAL 


‘See the No, following No, 803. 


Jo passing into mica slate, 





ill che 
Arps Se mock et ia 


cr 
49 do exhibitinga double flexure, 
d 





i do gray, beneath limestone, 
do epidotic, 
s Chloritie Sinte, 
into ‘Novacalite, 


4m, 
496" Chinstolite in argillaceous Blase, tac! 
‘Adan. 





497 A card of macles, 


Limestone. 
428, 429 White Marble, ied 
far gamma pale 
imu do (do) New Ashford. 
435 White Saccharine Limenons (bowler) Peru. 
436 Granular white dolomite, Shetliod. 
437 Gray Marble (polished) 
£25,140 Gray Mab ceaied (patish) New Ashved. 
“a ‘Por, colored Marble fe clouded Gx (polished) . Great Revie 
$83 Gray Limestone, Sholeld. 


Lee. 
145 os nearly compact, 
“a. “nae Woe beckbnage. 


uy do light, 

rh Dark gray Limestone neal compact Wiltaiow 
119,460 ate meoyNY. 
or 0 i. ¥. 
452 do compact with veins of calc. cae Chatham, N. ¥. 
153 do with numerous veins of do 


art, 
454 Yellowish coarse Limestone with a foreign mineral Stockbridge. 
455 Micaceons Limestone, mica and quartz 
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450) MicanedueEiinedton iniea, ant quanta, 
i de do. . 
458 du do 
46 to do 
to do 
461 dee do 
4Q2 to lo 
4 he do haereons 
14) io ‘ith eeine of qari one ale sO 
45 do do wale veins of yranive, ith, 
se with weins of argentine, Wethamptn 
do decomposed at the surtace, ford, Ve. 
409° Gray Limestone in Mica alate (bowlder.) iMiamisbar;:. 
7 Enerinal Limestone, Bemartston. 
Ureclated (polished.) do 
ting Encrini in do 


47h and 4 wi 
Se Geese okie lioaenen se raphe (Bowler Branton. 
Be and 473 do 








do Whitinghnm, ¥: 
rf fa wtischioeke (a bo der, 6 ly from do 
lo. ehlorite wider, Conway,) original 
48 and 480 Dolomitie (2) Limeston e " Someaset, Ve 
434 Pino granulur Dolomite ‘lo 
48) While crystalline fotid Lamestone, Botton 
436 Peinlite do 
487 and 488. Whice Systane La Boxburough. 
th serpent Littleton, 
{0 to ‘do. 
491 wnd 192 Coarse granular and whitish limestone, Cheimsford. 
493 dy Avion, 
4 Groy do = Walpole. 
498 Compact light gray Newport, Re fslamt 
496 Gompant white transiticent marble (polished) ‘Stonelm. 
497 Grouular clowied Limestone, Sunithfietd, R.Ashand 
White do Harris Rock, do 
do Dextor Rock, do 
500 Feat cdlored do de 
= Flexible Marble Siah, New Axhford. 
502 Laminaied Galeureous Spar. Beruardeins 
503 Crystalline du do 
501 Hydrase of Iron, do 
505, Magnetic Oxide of Iron, do 
508 Nephrite, Sioneham, 
507. Ailochrdite? 0 
Roxboro 
da 
du 
do 
52 rise i = 
513 Compact put p> seapolie Be a 
aie coe ame do Pali 
5 2 in gray quartz, 0 
Dark gray 40 (Nutalls)” do 
BY Batre : nai 
18 do with eompact seapolite, ot. 
513 Diese, ™ Whitingham, Vi 
630 Cheiof 
Sat and 9ay Hbslleate of Magnesia, (Boltonite,) 
S23 und G2 White Armianthus, Chettsties, 
585 Limestone asd white wake, Sihithield, .fstoud, 
eystalline augite, seapolite and cinnstuon stone, Carliste 
$27 Cingamion Stone and Parsasic, do 


do 
Soo Ceysaltznd Scapatie, Littleton, 
300 Acyeotite, do 


tz Whilst netly ops 
os 7 PES fron vein in 
eae lens, 


So do containing a state, 
580 Fine white gennu “ 
561 Reddish granular 








574, S79 and 260 Compact gray quarta wich mcs, 
‘S81’ Quartz and na oe 





se 

Sex. Chenres ea Atyactioy sven ened Wilh estat 
SAS do with crystals of hornblende, 

556 Argillaccousslaie with quarts reins 

587 Granalar Quartz and mica, connected with gneiss, 
associated with gneix, 

under the Bahrstone, 


and feldspar passitig into gueiss, 
ira, 





e2 








BOR ~~ Appendizn 
506 Qunree} into mica slate “Zeatsatthe Bridge 
ay d Plain Geld, 
hee a ee Sirwey. 
grcaene ig sa lea, yy ty ei etme bed, eS ion: 
$p2 Breese Leveres 
D4 5 and 606 A3 scene Dalton. 
oa fo sement front Amherst, 
300 Gasartzns Galena ae Feement hice vies Wanton 
ar Guace with disseminated iron pyrites, Water, 
sis do Resco hese, Sreeneia 
Mica Slate. 
GIA Mica Slate, common, quariz laminar, micasealy, shining, Colmin. 
a5 de ted ee do Perm 
% Pit 2 Beha 
9 RA 
ca! to de do Shelbnrne. 
Gy do do do do Florida, 
edo do do do Framingham. 
@ do do do do Cheshire. 
€2,623 do of a fibrous Novthield. 
et do do West Stockbridge 
@} —lowery even and shining, Bolen, Ce 
5 = do layers tortuous, gat tabercailony, 
637 = do dofeldspar and guar psig i its 
oe do sth flag, passing gto gneiss, mens nah Calrain {tield. 
0 
to dodo a to Leroret. 
a ao i Mon 
a2 do do do do ‘Graavilie. 
@ go do do do do 
a ee é % Ware. 
i do de do ry me ear 
a Talepascacerme ‘Blare, 
6 do Fiorida, . 
on do West Stockbridge 
Gn do Saddle Moaniain, 
GLE ica Slave, aphibolic ad garueitrons, Norwich. 
os fo 10 with. phosphate of lime, Conway. 
ie = do ‘Colrain, 
os i garnetiferoun, Se rpm 
€45— doatanrotdiferoun, cai’. 
led, 
an Plainfield. 
GO do. dorhomboldnt, do 
oD Norwich. 
G51 Argillo-micaccour Slate, Geehen. 
se do with seams transverse to the layers, Groeniield, 
f) on shomboidal, a a : 
jemon 
e é Heath 
‘ 
@T Lanesborough 
os Betas, ‘with quarts, Brewin. 
= 2 docontoried, om oe Vi. 
0 neac! 
an do with undulating surface, Bradford. 
om do contorted with layers of quartz, Guilford, Ve 








ba toy 
et 
«73 
| 
om 
os 
679, 680 
ot 
oe 
as 
es 
oa reillo-sr reddish, at the yunetion with 
renaceous Slate, atl 
Menew redsanisione Glew, Leyden. 
33,699,090, do bent, 
(1 Arenacesus Mica slate, ‘Woreestar, 
ere, 605, domnthracite soeality, 3 
do with a taleose aspect, do 
@, 606,697 do . do 
as do with veins of granite, Lancburg. 
700 do moatly quartz, , Groton. 
TWH Talco-arennceons slaie—bowlder, Woreester. 
RR Arenaceous Mica Slate, Dracut, 
4 2 Fein into clay slate, Worcester. 
tale: Lowell. 
ms lo Methuen, 
do mestly quarts, Forcester. 
Fd to ee Andorer Bridge. 
8 dowith veins of gaart, ‘Worcester, 
in i abr : 
cit ao Webnter. 
big do Oxford. 
713 Phumbaginons Mica Slain, contorted, 
™ do 
m5 do 
‘Ti6 Brecetmed Mica Slate. 
TIT _Anthracitous Mies Slate, 
713, 719 do antracite locality, 
BY ‘Plumbaginous Mica Slate, 





722 Mica Sinte, mica and quartz Inminnsy 
7 dh de 


lo o 
7A doconglomerated passing intoxienite 
28 Indurated mica slate, 
Bi, 737 Augite Rock associnted with mica slate, 
28 Phosphate of Lime in mica slate, 
Pluste of Lime, 

Whito milky quartz, 
Fetid hynlinie quartz 
33 Tetid quarea, crysiallaed, 

, 734 Rowe rod quartz, 

5 ite 
Yellow hyaline quartz 
Blocd red ry 
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2H, ” HL Quarizcee brecsis Con 
Br RRR A, xia Senin, Conny: 
# mm with @ aspect, ag 
Be. ts win apeiolemairpton 
Hi Pond Slate, Lancaster. 
z a ‘with phosphaic of Time, Shower. 
‘Tt fina in mica slate, Ereseria 
Ed Fibrous Tale? ‘associnied with andalasite, sgirepco 
Tho, Wo Games in hice sae, 
2g Cameo ney a Wilhiamsburgh. 
763 Zoisito? with specular oxide of iron and carbonate of lime, Goshen. 
is m calcareous spar, &e. ring 
pu “1 meer dal Chesteriield. 
tain oak 
7 do - . Summ 
in Narwich. 
‘773 Fibrous tale? Bianford. 
7m, Phosiepat orenmacbs cing ais Rulags Lala 
1549 Amianthus, at the anthracite mine, do 
Tim Red urideaCiron trom the vein 6f Mangala, Omiey. 
771 Oxide of nagadese, ree 
7 ‘do with siliceous sinter, Amherst. 
1027 Perrosilicate of Manganese, Hinsdale. 
779 Micaceoux Oxide of ifon, Montague. 
78) Arsenical Iron, Worcester. 
TS Crystalized Arvenical Sulphuretof Leon, do 
782 Massive, do Yo 
383. Carbonate of iron, to 
Fe as erttion Speer be 
: 
= and Hende, do 
‘THT Reddish sulphuret of Zine, do 
‘TS Red Oxide of Tiantom, Conway. 
Talcose State. 

\ i 3 Westfield. 
Mees idealist 3 Usitet, 
FOL Potinted Vight green do Rowe, 
™ do Middieneld. 
x3 do. ‘Windsor. 
TH Groen steatite oF nearly compact tale, 
795 Bteatite with rhomb spar, 
ad do 
TY da with biter spar, 
398 do with brown spar, 
Soe neler wintn 
“OL do very fine, - 
edo 
ao do 
403 and 1518do from gneiss, 
Lud do with asbestus, 
6 do passing into serpentine, do 
06 Between stearite nnd chlorite, from » bowlder origis { Conway.” 





ally from Whitingham, Vi 











or 
oe 
a0 do steatite Bed, ~ 
a Chiorite State, 
dowith red caide of titanium and feldspar, 
S13 Taleo-chioritic Slate, 
lo 
a ie ey nd pacing into hormblende slate, 
bart 
Be ao doneary whe! eens 
ees pe 
900 
S. Sa pene 
0 , 
do do - 
| ion ae ee 
loose Slate ; tale, oe = 
Bs : & en Miner Somerset, Vt 
0 East se of serpentine, Cheer 
=e 4 . Rowe. ok 
Fa Talc and Limestone, ‘Whitingham, Ve. 
&@_ Teo, quart, and Carton of trun, Hawley. 
Quartz and Eydrate of Iron, do 
5 Tale, Quartz, nnd Horablesde, do 
33,604 539 ‘to t 
; 0 2 
840) Tale, Quartz, and Feldspar, Banta, e 1 
a do porphy ite, Hawley. 
‘S42 Talcose Slate, wiih oemhetra! oxide of ison, do 
Bis do do Biantord. 
BH Micaceous oxide of iron, Hawley. 
BHU 1.2 Magnetic Oxide of ron, ‘do 
SiS Mng. Ox. ron, Native Magnet. Somerset, V1. 
oe do with ferro-silicate of manganese, Cumberiand, RL 
SIT do porphyritic with crystals of feldspar, 
fs Porous qunrte with hydrate of ion, gang of gold, | Somerse, Vi, 
989,850 do in talouse slate, Virginia. 
Pat in the collection for comparison, 
= Gay oxbie of manganese, Getta: 
cate of manganese, acamingtEn, 
553 White bitter spar, Middlefield, Soapstone Quarry. 
Bod do with green foliated talc, do 
S35 Salmon-coloved de do 
SS Miasite, 
oT 7 
8 Picrosmene? 
0 ss, 
~~» do 
a T a from the soapat 
‘Tremolite, probably from the tone " 
os ibrons horablende in quartz, bis = Plainfield. 
864, B65 Fasciculite in talcose slate, do. 
868 Cryztalized Actynolite, ln tale, Blanford. 
rH ie ” ) Sires depnae erate 
/ Blan 
ty do radiated, oust ee Oe 
Serpentine, 
8% Cor ct nobh atine, (potished,’ Lime Quarry, bat 
algae ream en grr 
m do with green amuanthus, do 
873 Common serpentine, compact, Newbury. 
on lo do Chester, west part. 
4 do do polished, Middleheld, 












Bae io wind ‘aor Ln aluiiee fart (potisied.) Renwell 
Light green compact wit er 6 ‘par 
k compact do with tale, andcaleareous i rt Granville. 
£806, 697, £08 Gerpontine and catonnle of lime Ophtealse gi > 
Brongn, (polished, wasn 
$99. Serpentine and carbonate of lime, field. 
00 feldsar, Line Quarry, Newbury 
501 Goan ite? resembling petalite, Weatfel 
‘908 ny, Binnford. 
on ae od ees 
906 ‘Qoarte, do 
906 Satin Spar, Lime Quarry, Newbury. 
wT do 
908 Mi 
900 Massive Garnet? Weatheld. 
910 do 
on ‘do Tesembling asbestus, do 
912 Chromate of iron, massive, Blonfon. 
913 do. inserpentine, ‘io 
Hornblende Slate, 
‘914 Lamellar black Hornblende (hornblende rock,) Granville, 
ob do Belchertown. 
916 40 with garnets, Norwich: 
O17 do Belchertown. 
918 Finer do hornblende slate, South Elndley Canal. 
£19 Fibrous Hornblende, do Enfield 
98) Somewhat granvinr do do Middietieta. 
$21 Fibrous Hornbiende, do Leverett. 
333 Comper do ( isto) ne 
0 reeastone esto, ; 
cy ‘on do - do Smithfield, RE 
2 do do do Mariboroagh 
$25 Fibrous do (hornblende #late,) Shelburne. 
wT de do do Banks of Merrimack R 
Bf do do Whatey. 
Hornblende and Feldspar, Sada 
im te ie Shomplene aaa y Whatel 
jo rhomboidal, (prienitive sreemtge) ate 
m2 wo do (hornblende slate, 4 
o do a cresraaes ieentiet acsenatee Smt, RE 
04 do “not slaly, (primitive greenstone, 
$2 Quarts and feldspor, a vein in primitive greenstone, 


$35, 937,938 Homblende and Feldspar, primitive greenstone Wiaias 


$90,940 Horsblend Fes somewhat i 
Y ade and Feldspar, coarsely granular, rn 
7 lends sloie)§ WATE. 
mo flo ehiefly hornblende, (hornblende siate,) Mouth ef Maller’ R 
Buby do the feldspar in distinct Inyers, do Dan: 


$a 
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side, Felispar, P Sturt 
Herpbte rains DMica, f Iuubaze Mine, Sturbridge. 
nv tower} Soath Hatley Canal. 
& b a Amherst. = 
de mal eines fe Tater compact and with a ike. 
ae 5 oe Canton. 
te a What. 
to ‘¢ gropive granite, Walliamsbarg. 
do ig Shelurne 
do fo with a rein of qearte, rarwick. 
de fo hornblende Hawley 
do to tub feldspar, the hornblende faselouer, Conway. 
do Feldspar, 
do" withaukite, 
do yrassing into sienite, 





Crymatiand (cldspas in horablende 
Hornblende and Chierite, 
Actypolate Slate—aesynelite, quarts, and alae Shutesbury. 


Hornticuile Sle, with layer of ¢ idee, 
Crystals of Hornblende in hornblende slaie, 


Gneiss, 
Grunitic Gacive, 


do gronular, 


do 
Sienitic Gueiss—Gneiss with Hornblende, 
GrenitieGneiss 1 texture somewhat mechanical, 








do 

40 

do chiefly Hesh colured feldapar and quarts, Boley. 

Siedeken a eee Brookbild 

do somewhat sehistose, Reehester, 

do do Oxford. 

do Sudbury. 

do _(smoothed,) Billerica, 
Schinose Gneiss, Paley, 

do Par Sutton. 

do granular, ee ‘ilbrabam. 

do Mouth of Miller's River, Montague, 

rr tiene. 

do ‘Shelburne Palle. 

do Acuherst. 

do mica predominating, New Bedford, 

do Fassing into miea site, Worcester. 

do do Paxton. 

do do Hardwick, 

do Pelham. 


do felinpar in tuberewlons masses, Worcester. 
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1006 Janetice of granitic gneiss and mice state, Worcester. 
ght cierse coer plackag hie ale te eohidend >) teuicrge 
, 
“4 , igslt Oren, RE 
feldspar gray, : 
iy ‘ Oxford, Raat part 
ou | ‘wnt mica slate with we 
poten ea slate with pyrope, restern, 
10s do do Shrewsbury. 
1016 do ‘Western base of Wi Princeton. 
1017 de 
1018 do Chariton, 
1019 do somewhat porphyritic, Harvard. 
103) do talewse Framingham. 
108 do dot 
Won do do with veins of chlorite, Bolton. 
1033 Laminar Gueiss, Windror, 
10s do Webster, west part, 
1035 do Amherst. 
1085 do ‘Gratton. 
WORT Benche No. following No.7 = 
1033, 1089 Laminar Guciss, than: 
1030 do Norfolk, Con. 
1ost do feldspar, horablende and siaie interilaminated, Enfield. 
1032 ¢o ‘Warwick 
1083 to Baroy. 
1034 Mo Windsor. 
105, do Dalton, 
1035 do Beekes. 
1037, do with a vein of granite, Pelham. 
1035, 1039 do Dongias. 
1040 do becoming porphyritie, Ward, 
JOU Porphyritic Garivs, Poibain 
wie do feldspar, flesh colored, Ambers:, 
108 with epidote, (smoothed, ) Pethamn, 
10 course, ‘New Braintree. 
1045, 1046, do Ware. 
1087 Methuen, 
1088 scarcely porphyritic, Paxion, 
10 Resa 
1000 do Passing into schistosn, Tolland, 
1051 Amphibolic Gneie, containing disseminated mases Montag. 
of horablende, my 
1050 do Leverett 
lost do id. 
ites he Amhe 
lotic Geiss, tind 
tose Plot Pelham 
57 do Amherst, 
0s5 do Grafton. 
1059 do Ambers, 
ioe a compact Feld: cme 
containing 0 t feldspar,” 
1062 to 10% Augitic Gorin, r Lee 
1056, 1067 Authophyllitic Geiss Eniield, 
1068 Arenaceous Gacie, Bouthbridge, 
1069, 1 do? Smithfield, R.1 
107k Talcose Gineiss, do 
1072 Gneiss with ascrpentine granite ¥ein, Enfield 
1073 Plumbago, the common variety, Sturbridge 
1074 do ‘apparently Sbrous, do 
10% do panlaly crystalline, do 
1076 Fuller'searth? [o the Plumbago mine, do 
W077 Hydrate of Iron, {boone in do do 
1078 do in gneiss, North Brookfield, 
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‘Aiea Supe of frog ae 





Greenstone. 
Cominan Greenstone, hornblende and feldspar, 
See = 
0 

do do e Falls, 

§ ccraomeeti ou ae 

do (Pri 

in : ct es i ts “Newburyport. 

lo to sienite LL 

eS | iene 

y to 

m7 At. 2 son . - 

6, following 
1115 Common Greenstone, epidotic, 0 Waltham, 
1 ee 35 tein vie i an eaeeutra 

a-vein in ar- 

! gailaceous sine 5 © 
ied Cours Gremaions arr. Lodent ge 5 ye wee “Gpulntield 
rt i i . 
1123" Groeastone passing into senile, consse, (8 . 
i dp te soon 

0 ; 

N25 to say 10 sconeren r 
BET othe feldopar in bronne colored Ais of $68-} “West Spring 
us do do . Holyoke. 
N39. dothe ingredients distinguished wih diiculy, \- 
N3h do passing into vienite, Tlae Witte. 
He Somes ii 
not be a velo lo guvies, x fabaDt, 
u de ft ik ei jon! b 
1135 Columaar Greenstone, & aided prism, Mt, Holyoke, 
us do sided prism, 
135 do Basided prism, do 
N39 Corved exfoliation trom weolumm, wa’ 
1MO Cony Greenstone, the jents indistinct, 
m4 da mn ee Boe tt. 
M2 do wbowldes, Pra 


: i 









SEUGHSEpSeanasESEESRaE AS 


cavities empty, toadstone, 
do i do 


falar dhirte 
earthy ehlori 


H 


SEseeseesee 


3 
‘Temp ‘Tafa, or tufaccous greenstone, 
79 ps in micaceous, . 


cerment oalearooas spar, 


Mount 
base reddish, 
ies Amygdaloid and sandstone, ‘Purner's Palin. 
Nodules of Proh Geng 
ial unite ia greenstone, 
W188, 116 Chaleedony iu do Deerfield, 
tor Agnte,of hal enmetian and quartz, Deerfield 
Hg ri eta a regan = = 
Brohaite, agite and Jaleareous ao 
1196 Prondomerghons Quartz, with pre nite, fo 
wreous Spar, do 
Has tis )_Chlorophe te in ump, Turner's Pails 
ian ite and chatasie in greenstone, Deerfield. 
do nnd chabasie ‘a do 
tesa covering the surface, 
139% Radiated mineral al pereare Pray on re pana Deerfield. 
LILT Grystadized Sm from Greenstone, Wea Springhill 
19 and 137 Coma idepar, 
do with tale T' = 
dkford. 
Whetel 
do somewhat fame Anh = 
do Blue Ehills 
do # vein in black serpentine, ‘bury. 
Nahant. 


lo 
do slightly porphyritie, 





Erecnatone and 
Hy oer = 
1239 Porphyry dark gray, (polished! 
10 Wo do Go) Roto Ban 
TO do containing quarse (polished) 
mg do Light cry do 
iit ior ote Varioloid W: Newwn. 
" 
10) do” Pontalbiog quartz snd fellapar crysiaiy) ‘DADion, 
It] | Gay Fat ehivearis ent fadear oxpuain a baieaptepicil Be 
DE Word State 
10 do Nasiset Bese 
1250 do__red bao, 
1951 do do (polished Blue Hille, 
1292 do base red do Bort of Boston. 
1353 do do do 0 wa 
1351 do greenish, do 
1955 do. voly groen, do Miiton. 
1256 do ‘Needham. 
1957 do pasing into siete Malden. 
1958 do Feddish brown, crystals of feldspar nnd quarts, B. Hills. 
198 do Er, passing into sienite, (sinoothed) len. 
1900 do e dark yreen,erysials feldspar and quartz (do) Blue Hills. 
ia ie erie elie ua jana do Gna 
se a 
fae 5 i ted Po ihyry, Tedilish, (poli mite Rook Aas, Orca, 
1364 Breccia ‘i I - 
15 do igs! rooted 
Sf eerie 
130 to ish, * den. 
is do \botnying’n former slety strisiecsy Peat a Blenah, 
Sienite. 

1271 Feldspar and Harnblende, (smoothed) Newbury, 
nm do ; j do ‘Nahant. 
Ba legge eee Stoneta, 
IZ do_brenedaled, do Fostarough, 

to Concoed. 

do (smoothed) Dover. 

do to 

do ae 





to 
da 








Int 


{ 


eetereescer 





i 
vf i 


ss 
Seaspur muy corp, 
feldspar blood % 
a niaaameal mA = 
Middledvrcagh. 
Wentce. 
apd peta Newtuty, 
Sper TE 


| 
i 


j 
; 


i 
i 


(Geacestet. 


1a du 7 
122) Chicdy feldspar and tale or chlorite, with veins of epidete, Salistury, 








133) Peldrpaz, 
Lae etay pr hotublente, Fall River, Ti 

a riz, mie, , Troy. 
1833 Chi ies, " Bretton’ 
1238 with alitile quarts andbormttende,  Lizeals, 
15 Fes endeand mice, Satem. 
105 Feidspar, horshleode, apd tale, Neabary 
BGT Fetdspar quarts, and et ‘ 
ES, Mi) Granite, sienite and creesstone fren the same Indige, Stomgkvou, 
Ba ricic suchite, (: 


SEEE EEE 


‘serouthed 
hd quart with epidote (smoothed) 
breeze colored, 7 

1) aloo quarts aod horublende, West Bridgewater. 
346 do Like tke Inst. Abington. 
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tat Qaaria, micgand Suara ier rod, (emocthial) iat ~ 


M7. Ms - 4 ica black. foe . Camber LN&pan. 





Perhaps sinite, do (sméathed) 3 
i “ 
et Pektepa, are snd in, Tae, ae ‘ats. ae 
Eastern part of 1 
Hes Peldopa, Quarts and se se grained, ee 
Hiss ip evident ees 
1426 Peldspar, Qaartx nd thse: fine gralaod artis Sint 
ust ‘do with small garnets, : 
Mes fine Whately, | 
M29 to & Conway, 
i Te: 
tint “hea: Cheater. 
1433 tg peda ly fl ‘atm, gray, bitsome of it campact 
an rae loranula 
134 do similar to the last, pia che 
U35 Peldspar, aan ‘and Mica, fine grained, Acton. 
1436 leds gua Sadbury. 
a7 “- into porphyry, Hatifox. 
a8 ipa, Quarta and Tae 
Taio Peldsbe, Guaber and Men, ‘anproehing ose Sb 
‘apparent pobre 2 
un ao poosing int ‘mioalale, Xing : 
re do mica black, rexerbling sini, scat) Do Dover, 
rat Femme Ba pbc he ron Ai 
roast 
16 on ra ia 
i — = Sart a 
rf " 
iy ng oF mooted) a 
do fine aed be 
ist do Biaspertoldian mk na Elie 
c aie ace 
1s 4 oe iam. 
rae 
145 do arid, (ames) ined) (helmaion helmsforl gmnite) Westford. 
ies OR AS Pain tee 
136 do to i , Fiuchburg. 
att do do do Ashby. 
do fo do Willlamsburgh. 
ns Feldspar, Quartz and Tale, Dedham, 
160 Fel \dspar, Quartz and mico, resembling sien Cumberland, R. 1. 
iat Koldspar, Quart, M Mica a a rar, Amherst. 
46a jomorphons’ Granite, Miaasburgh, 
ss Fier Granite, t. 
i i pol Shautesbury. 
1468, do Ane a grated feldspar nearly compact, bowlder, Gmoothed 
Parner's Pall. 


+ BT 1468 do fldopar chit comapac,inargllacsons sate Gutord, Vi 
106) i er chlel porar ia areca ae 


MAL 1472, Graphic Granite, Williamsborgh. 

M478 iusier. 
Mat 57 toed tet ta KERRY Washington. 
1435 do Goshen, 


1476, do reddish, bowlder, Amherst 
1477 498 Go Hesh red, from fed sandstone, Deerfield. 
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1179 Graphic Granite. Warwick. 

80 do with garnets, Goshen. 

1ss1_ Junction of Granite and Mica slate, Conway. 

1482 Vein of Granite in Mica Slate, fo 

1483 do do Williamsburgh. 

184 do in the Worcester County Mica slate, Leominster. 

1485 Granite at its junction with micaceous limestone, Conway. 

1486 Granite with a nodule of mica slate, bowlder, Deerfield. 

1487 1488 Laminated and ‘Tabular Sulphate of baryts, Leverett. 

1489 Crystalized calcareous spar, Lead Mine, Southampton, 

1490 Argentine, Westhampton. 

1491 “do showing its junction with granite, = do 

492 do Lead Mine, Southampton. 

1493 1494 1495 1496 Crystalized Quartz.of various colors, do do 

1497 Radiated crystalized quartz, do 

ise Eomce a pai 
smoky Quart en. 

10 Mamee ae Willamsbareh. 

1501 Pseademorphus Quartz, form of hogtooth spar, resthampton. 

1503 do form of flaate of Lime, do 

1503 Hornstone, Lead Mine, Southampton. 

1504, 1505 Gray and greenish Spodumene, Goshen. 

1506 do light rose color, do 

1507 do green and translucent, do 

1508 do white and pearly, Sterling. 

1509 Straw colored Mica, Tourmaline locality, Chesterfield, 

1510 do in distinct crystals, Goshen. 

1511 Rose colored Mica, do do 

ie Parti is 

ariegated prismatic mica, 

1514 Black mica,” do 

1515 Plumose Mica, Williamsburgh. 

1547 Schorl with terminations, in granite, Chelmsford. 

1516, 1517 Indicolite, Goshen. 

1518 do light blae, do 

1519 do of green tourmaline, do 

1520 Yellowish Green Tourmaline, do 

1581 Indicolite embraced in green tourmaline, Chesterfield. 

1889 Green, red, and blue tourmaline, do 

1883 Green’tourmaline in quartz, do 

1594 do enclosing rubellite, do 

1895 Limpid Bery! in granite, Goshen. 

1596 do rose red, ‘do 

1587 Massive Beryl with Spodumene, do 

1598 do a 


lo 
1568 Radiated mineral on granite, of the Zeolite family : probably stilbite, do 
lorwich. 


1530 Fibrous Talc ? 


1535 Siliceous do —_Cleaviandite, foliated, 
1536 do do 
1587 Foliated siliceous Feldspar, 

1538 Siliceous Feldspar, coarsely granular, 
1599 do finely granular, 

1640 Galena in Quartz. 

1841 do with Blende, 

1842 _ do with Carbonate of Lead, 

1543. Blende in Quartz, 

1544 Pyritous Copper in Quartz, 

1545 Blende, Galena, and Pyritous Copper, 
1546 Blende decomposing i quartz, 

1547 See the No. following No 1515. 

1548 See the No. following No. 803. 

1549 See the No. following No. 774. 

1850 See the No. preceding No. 775. 











Chesterfield. 
Goshen. 
Southampton. 
‘Whately. 
Southampton. 
Northampton. 
Southampton. 
do 
Williamsburgh. 
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